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HYBRIDIZACE NA
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http://www.accessexcellence.org/RC/VL/GG/nucleic.php 2



PRENOS DNA / RNA NA MEMBRANU - KAPILARNI

YWeight
GRas% plate é{_,.ﬂ Paper towels
Capillary blotting paper ‘w% Blot membrane

/ Agarose gel
"f}Iransfar buffer
3 | Support o I

Capillary blotting paper
with wick to transfer
huffer

Priprava gelu pred blotovanim:
DNA: kysela depurinace (0.25 M HCI)
alkalicka denaturace (0.4 M NaOH), blotovani v NaOH
+ neutralizace (3 M NaAc, pH 5.5), blotovani v 10xSSC

RNA: MIRNA denaturace (0.05 M NaOH), blotovani ve 20xSSC
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PRENOS DNA / RNA NA MEMBRANU - KAPILARNI

Weight
Glass plate

Capillary blotting paper

Capillary blotting paper
with wick to transfer
huffer

é{_,.ﬂ Paper towels

-anq% _ Blot membrane
/ Agarose gel
.,-'""HF

/.Iransfar huffer
3 | Suppaort S

Prenos DNA / RNA na nylonovou membranu: (srovnani s nitrocelul6zovou)
mechanicky odolna

pozitivne nabité

membrany, blotting v alkalickém prostredi

- kovalentni vazba DNA na membranu (UV crosslink, zapékani pfi 80°C)
vazba kratkych fragmentu (< 50 pb)

vySSi pozadi



PRENOS DNA / RNA NA MEMBRANU - ELEKTROBLOTTING

Transfer Stack
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www.frilabo.pt

semi-dry blotting:

WWW.isogen-lifescience.com 3



http://www.frilabo.pt/
http://www.isogen-lifescience.com/

PRENOS DNA / RNA NA MEMBRANU - VAKUOVY

N Vacuum blotter

™ | ~—Agarose gel
Nylon membrane
Whatman paper

Nz Rubber gasket
Porous mat

Kimura et al., Nature Protocols 2010



HYBRIDIZACE

V pufrech s vyssSi koncentraci soli, s detergentem (SDS)

RNA:RNA > RNA:DNA > DNA:DNA
Znacena ssRNA: vysoka afinita k homolognimu useku
silny signal

X
citlivost proby k RNazam



HYBRIDIZACE

Teplota hybridizace:
* obsah CG
» délka hybridizaCni proby
* homologie mezi probou a sekvenci na membrané
» koncentrace soli
. pH
* slozeni hybridizacniho pufru (formamid, PEG 6000, dextransulfat)

. CG

» t »
> AT | |: :| |

- CG
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HYBRIDIZACE

Teplota hybridizace a koncentrace soli:

Vodné roztoky:
Tm =69.3 °C + 0.41(%G+C)°C
CG40% Tm=85.7"°C
CG45% Tm=87.5°C
CG60% Tm=939°C

Roztoky soli (SSC):
EffTm = 81.5 + 16.6(logM(Na*)) + 0.41(%G+C) - 0.72(%formamide)

1% ,nehomologie” snizuje Tmo 1.4 °C

Teplota hybridizace Tm — 20 °C



HYBRIDIZACE

Proba > 100 pb: hybridizace pfi ~ 65 °C
Oligonukleotidy: hybridizace pfi ~ 55 °C

Formamid: snizuje Tm (hybridizace RNA), hybridizace pfi ~ 42 °C

PEG 6000: , . e e

Dextran sulfat: molekuly proby situji — zvySeni citlivosti (10 — 100x)

Komeréni hybridizaéni pufry: vysoce senzitivni a SPECIFICKA
hybridizace pfi nizké teploté (42 °C)

Stringence: nastaveni podminek hybridizace a odmyvani, reflektuje homologii
sekvenci a typ proby
Vysoka stringence:. homologni sekvence (~95%) a delSi préby;
0.2xSSC, 65 °C

Nizka stringence: 2xSSC, 55 — 65 °C, homologie ~80%
10



HYBRIDIZACE

RNA:

RNA:RNA — vysoka Tm — hybridizacCni pufry s formamidem, odmyvani
pri vysoke stringenci

VSechny reagencie a pouzité nadobi musi byt RNase-free

Hybridizace a odmyvani: hybridizacni pece:

Trigon Plus
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HYBRIDIZACE

Detekce radioaktivniho signalu:
fosfo-imagery: energie je ,ulozena“ ve fotostimulaénich krystalech

(BaFBr:Eu?*)
" unstable state
red laser.
) 3+
633 nm Eu
bene.rgy stored i_n photons of
romine vacancies > blue light
390 nm
beta energy
stored
during exposure
v Eu?*
Fuji-Film

ground state



HYBRIDIZACE

Detekce neradioaktivniho signalu:

chemiluminiscence, fluorescence

Chemiluminiscenéni substrat pro detekci alkalické fosfatazy: CDP Star (Sigma)

Cl
0 Cl
HsCO 1 AP
O"?—ONE > Haoo
ONa
Cl
Cl
Biotin
1000 100 10 1 pgpucCis
q-
0-

o

nestabilni intermediat

0
OMe

http://www.sigmaaldrich.com/
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HYBRIDIZACE

Detekce neradioaktivniho signalu:
chemiluminiscence, fluorescence

Chemiluminiscenéni substrat pro detekci peroxidazy: Luminol

Amino phthalat

http://www.anthromed.org/Article.aspx?artpk=74

ECL — enhanced chemiluminiscence
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VYUZITI HYBRIDIZACE

- PLAQUE HYBRIDIZATION
identifikace pozitivnich kolonii

lyze bakterii, denaturace DNA

0o ©@® © neutralizace
0O 00 O prot.K
o o promyti

fixace

kolonie
na agaru

otisk na membranu

hybridizace
se znac¢enou sondou
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VYUZITI HYBRIDIZACE

 SINGLE NUCLEOTIDE POLYMORPHISM
identifikace zamén jednotlivych nukleotidu

Predispozice k chorobam, predikce odpovédi na |éCbu
SNP v genu pro apolipoprotein E — predispozice pro Alzheimerovu nhemoc

Bioinformatické databaze pro SNP: dbSNP (NCBI)
Human Gene Mutation Database
International SNP Map

Metody analyzy: sekvenovani
hybridizace
SSCP (single strand conformation polymorphism)
RFLP (restriction fragments length polymorphism)

16



DETEKCE SNP

* SSCP (SINGLE STRAND CONFORMATION POLYMORPHISM)

Wik Typa
,_,u.ur../
RNy
sooononlinaocnan: @-
oo Danaturation Anivealing E --

https://www.nationaldiagnostics.com/electrophoresis/article/sscp-analysis
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DETEKCE SNP

* RFLP (RESTRICTION FRAGMENTS LENGTH POLYMORPHYSM)

NOEMAL  DISEASE NORMAL  DISEASE
NOEMAL

Mstl resiviction sites
1ol
Digpst, separaie

DISEASE (>

Mutation desiroys

el electrop horesis Southern hlot

http://www.ncbi.nlm.nih.gov/projects/genome/probe/doc/TechRFLP.shtml
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DETEKCE SNP

* RFLP (RESTRICTION FRAGMENTS LENGTH POLYMORPHYSM)
identifikace ekotypl

Reveg Edge L o
Estelf:l.gse 5 Poa alpina Trisetum spicatum 5 Koeleria macrantha Festuca brachyphylla

gi‘]“ﬂz 2 3456 7 910111213141516 18 202122232425 27 29303132 33

http://www.ecoseeds.com 19



ANALYZA METYLACE DNA

ahob=

Digesce metylacné citlivou restrikcni endonukleazou
Elfo na agar6zovém gelu

Blotting na nylonovou membranu

Hybridizace s radioaktivné znacenou sondou
Detekce signalu

20



ANALYZA METYLACE DNA

0.18—

NTRS
BsiN | EcoR I}
kb 123 465 123 45
230 —
@
220 —
- S e
- e e - -
L
0.66 —...'.
IR *s
o
022 — S

Fojtova et al., 1998
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ANALYZA METYLACE DNA

HeLo2 Hel.ol HelolE Lol/Lo2 LolE/Lo2
Smal - + - + el % sk watk 5 dos b -t -+ - + - +

=— locus 1 methylated

<— locus 2 methylated

<—non-methylated loci

Fojtova et al., 2006

Sma | - CCCGGG
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ANALYZA DELKY TELOMER

Terminal restriction fragments (TRF)

1. St&peni genomové DNA frekventné $tépici RE, ktera nema rozpoznavaci
misto v telomerove repetici (TTAGGG, TTTAGGG)

Trul (Mse |) TTAA
Hae llI GGCC
Rsa | GTAC
2. Elfo na agarézovém gelu
3. Blotting na nylonovou membranu
4. Hybridizace s radioaktivhé znaCenou sodnou (telomerovy oligonukleotid)
5. Detekce hybridizacniho signalu
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ANALYZA DELKY TELOMER

F_385/22

W
A G2 G3 Ga =

123 412 3 4123 41 2 3

Telomery A. thaliana,
ecotype Wassilevskija

[kb]

Fojtova et al.,

201
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ANALYZA DELKY TELOMER

Shakirov and Shippen, 2004
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ANALYZA DELKY TELOMER

(A) M c 10 25 50 M

) ) &
291
242 5
194
145 5 &
a7 - - 82kb —|
485 W ﬂ “ & I 48.5kb —
231 rey T
. 15kh —]
84 =
6.6 .
Majerova et al., 2011
Telomery TBY-2
(suspenzni tkanova kultura tabaku) Roberts et al., 2011

Slezina, dospélé mysi

|zolace vysokomolekularni DNA (HMW DNA), PFGE (pulse field gel electrophorégis)




FISH - FLUORESCENCNI /N SITU HYBRIDIZACE

Gene

INENERNENEE

DMAase

e
(randam cut) l\—*

- mg—d UTP (or Biotin-dUTP)
.)< -dCTP + dATP + dGTP
NICK _]r

TRANSLATION

Denaturaﬂnn\
(75°C) I I

D 3

Hybridization
(on slides)

'éjf ?iﬁ .9

FISH (Fluorescent In Situ Hybridization)

Fixed Cells
[on slides)

T TIIIIIIar—-

Denaturation
(Formamid 42°C)

| 8 ) I |

[ ] I o I . T )

®
REnonnHENEETEREAEE Y

Antibodies anti-Dig (or Avidin
b linked with a fluocrophor

peierl FEE]

EpifluorescentMicroscopy
= The gene is located
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FISH - FLUORESCENCNI /N SITU HYBRIDIZACE

LNA (locked nucleic acid) sondy

Base

HO HO
0 0 . L
metylénovy mustek —
oH © OH

LMNA Monomer

Base’

DNA Monomer

vySSi teplotni stabilita
nizsi flexibilita
vySSi hybr. interakce

sekvence bazi Tm
LNA
GTGATATGC 0 29 °C
GTGATATGC 3 55 °C
GTGATATGC 9 64 °C
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FISH - FLUORESCENCNI /N SITU HYBRIDIZACE

PNA (peptide nucleic acid) sondy

Hase
.Y
M

1] _
MH | Base
a

N

&

0
MH
o

N-(2-aminoethyl)-glycinové monomery
spojené peptidovou vazbou

Silna vazba PNA:DNA (bez elektrostatické repulse)
Hydrofobni

Telomery Nicotiana tabacum, © T. Mandakova
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FISH - FLUORESCENCNI /N SITU HYBRIDIZACE

Identifikace intersticialnich (internich)
telomerovych sekvenci

Telomery Nicotiana tabacum, © T. Mandakova

1 2 3 4 5
mc
mD
I IA
A mME
mB
IB

Telomery A. thaliana, Siroky et al., 2002

Uchida et al., 2002 30



KOMPARATIVNI GENOMOVA HYBRIDIZACE

DMA labled with FITC DNA labsled with TRITC

L Q
i\%}. N ‘i?

ieclahon o whole-genomes umors 2 | isolatson of whatle-genomic relecends

\

5 | COT-1 DNA
|

|

Hybidization 48-72 hours
to nermal metaphase chomsosomeas

: |

y

Gain of DNA
shifls color to green - 1

Loss of DMA
shitts color 1o red »-5

Metaphase Chromosome Ratio Profile

http://atlasgeneticsoncology.org/

mtio ofintensity

{green/red) !1 threshold
1.0 --udh'l-‘\ ‘t
L—-——-L-.f'--'

green regions : amplified in tumor
red regions : deleted in tumor
yellow regions : normal copy-number
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CHROMOSOME PAINTING

Vizualizace velkych chromosomovych segmentl se specifickymi fluorescenéné
znaCenymi DNA sondami (BAC).

Savci, ptaci, plazi, hmyz — identifikace chromozomalnich aberaci (diagnostika),
chromosomove prestavby (evolu¢ni studie)

Rostliny — velky poCet chromosomové nespecifickych signall (vysoka
komplexita rostlinnych genomu)
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CHROMOSOME PAINTING

A A thakana (n=5) B A. lyrafa G A thaliana
HiF3 A lyrats AT1 ATZ AT3 AT4 ATS
o (n=d)  AK1 AK2 AKI AK4 AKS AKE AKT AKE [ : ) A
| EII E\I - = | s
o i i | i F2 & "\

A L - i I III - " =
C.nbela L = e F1:j— i
(n=4) ~E mya | I

Fiof 1 U
-\.ﬁﬂ rnl,a L]
ARcEstar [ f=d)

Lysak et al. 2006
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