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Protein-DNA Interakce

—Screening interakénich partneru

—Lokalizace interakce v ramci chromatinu

—Sekvencni strukturni preference

—Funkce proteinu (TRF, Helikazy, Chromatinové, DNA-repair)

K studiu interakci mezi proteiny a nukleovymi kyselinami pouzita Siroka skdla metod biofyzikalni chemie.
» zvldsté dobré pro stanoveni sily (afinity) interakci
» Vysoka afinita, yM - nM: maji tendenci zahrnovat sekvencni interakce,
» Nizkd afinita, mM - uM: proteiny maji tendenci rozpozndvat aspekty "celkové" struktury, tj.
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Solné mustky: -y
—Fosfatovy zbytek — Arg/ Lys

Thymine = Adenine

Prostfednictvim koordinované vazanych kovi
—Motiv Zinkového prstu — Zn?+

Cytosine=Guanine

GlIn/Asn tvori specifické vazby H-bond s N-6 H-7 H
Adeninu

Arg tvori specifické vazby s parem Cytosin-Guanin
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NejCastejsi DNA-vazebné motivy

HTH Zinc-Finger Leucinovy zip
Vazba
Velky Zabek Velky Zabek Velky Zabek
Slozeni
Helix-otacka-Helix R-sheet-R-sheet-Helix Helix-Helix
Struktura
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Metody pro studium DNA-proteinovych interakci

—- Chip seq

—Pull down assay

—EMSA

—FRET

—ITC

—Ko-krystalizace

—NMR

—Kvasinkovy dvouhybridni systém
—Genova exprese

— SELEX
— databaze (interaktom a komplexy ...)
— genetické metody

MB-2023-analyza proteinu a interakci




In vitro methods

DNA-protein interakce

Description

Electrophoretic
Maobility Shift Assay
(EMSA)

The EMSA has been used extensively for studying protein:DNA
interactions. The assay is based on the slower migration of
protein:DMNA complexes through a native polyacrylamide or
agarose gel than unbound DNA. The individual protein:DNA
complexes from discreet bands within the gel. Now, protein.RNA
interactions can be detected with the first RNA-EMSA assay.

In Vivo Methods for Protein Interaction Analysis

In vivo methods for protein interaction analysis.

In Vive Methods Description

Yeast Two-Hybrid System Monitor complex formation through transcriptional
activation of reporter genes.

Crosslinking Reagents Incorporating functional groups into proteins which can
react, trapping a protein complex.

Supershift Assay A variation of the EMSA that uses antibodies to identify proteins
involved in the protein:UNA complex. | he tormathon ot an
antibody:protein:DNA complex further reduces the mobility of the
complex within the gel resulting in a "supershift.”

Chromatin Captures protein DNA interactions via in vivo crosslinking.

Immunoprecipitation
(ChIP)

Antibodies are used to selectively precipitate a protein of
interest, and the guantity of DNA bound to that protein is
measured via Quantitative PCR.

Immunofluorescence/FRET  Detect co-localized signal from two different proteins or
monitor complex formation thought fluorescent
resonance energy transfer.

Protein:DNA
Crosslinking

Method for trapping protein:DNA interactions covalently under
controlled conditions by labeling the protein bait and capturing
the interacting DNA via coupling with a photo-reactive reagent.
Excellent for capturing weak or transient interactions.

Affinity-based
Methods

Uses labeled DNA or RNA fragments bound to an affinity support

to capture or purify specific binding proteins from crude extracts.

DMNA Footprinting

Method identifies the recognition site of a protein for a specific
nucleic acid sequence. Binding of a protein to a specific DNA

sequence protects that region of DNA from subsequent attack
by DNase.

6 Reporter Assays

Identify gene promoter activity with reporter genes that are
easily visualized. Provides real-time data in cell systems.

I
—_—
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Detekce DNA/RNA vazebnych mist

ChIP (chromatinova imunoprecipitace)

Cells ;\@;ﬁ

Cross-linking

M/ | | %
|| - }\‘gx

/V&[I - ——
Wash steps | 3\‘2\ Immunoprecipitatio ﬂ ‘J
‘ﬂ {_/ ® )

Crosslink
reversal

A\ /VMI/
%’iﬂ’ N — DNA and protein analysis

DNA purification and
guantitative PCR

Image credit: Song, C., Zhang, S., and Huang, H. (2015). Choosing a suitable method for the
identification of replication origins in microbial genomes. Front. Microbiol.
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ChIP- seq sekvenovani fragmenti
ChIP-cloning clonovani
ChIP on ChIP - Cipova technologie

Chromatin imunoprecipitace (ChIP) je technika, ktera urcuje, zda
protein zajmu interaguje s konkrétni sekvenci DNA. Tato technika se
Casto pouziva ke studiu repertoaru mist na DNA, které jsou vazany
konkrétnimi transkripcnimi faktory nebo histonovymi proteiny, a k
pohledu na presna genomicka umisténi rliznych modifikaci histonu
(vCetné acetylace, fosforylace nebo methylace).

1,

‘ Cross-link Chromatin
Sonication to Shear Chromatin

‘ Immunoprecipitate
* Anti-Histone
* Anti-Transcription Foctor

‘ Reverse Cross-links
Purify DNA

1
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Detection
* Quantitative PCR

* Promoter Microarray P H
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SELEX

Systematic evolution of ligands by
exponential enrichment (SELEX),
also referred to as in vitro

selection or in vitro evolution, is

a combinatorial chemistry technique
in molecular biology for

producing oligonucleotides of either
single-stranded DNA or RNA that
specifically bind to a target ligand or
ligands. These single-stranded DNA Affinity
or RNA are commonly referred to matrix
as aptamers.[2238] Although SELEX
has emerged as the most commonly
used name for the procedure, some +
researchers have referred to it flow

as SAAB (selected and amplified through:
binding site) and CASTing (cyclic discarded
amplification and selection of clone & sequence
targets)4lBl SELEX was first
introduced in 1990. In 2015 a special
issue was published in the Journal of
Molecular Evolution in the honor of C.Tuerk, L. Gold Systematic evolution of high-affinity RNA ligands of

quarter of the SE bacteriophage T4 DNA polymerase in vitro. Science 249:505-510 (1990).
5 IVFB gﬁgﬁggnalyza protelnu a |nterak0|
discovery.

<

T7 polymerase
expression

A

RT-PCR
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Imunoprecipitace-protein -DNA (DNA), pull down

- metoda izolace specifickych

proteinl z smési (lyzatd,

purifikovanych...) prostrednictvim

protilatek

- protilatky jsou v komplexu se svymi

antigeny oddéleny od ostatnich

molekul pomoci proteini A nebo G

(zdroj bakterie), které vdzou

imunoglobuliny a sou¢asné jsou
imobilizovany na pevném podkladu

(KULICKY, .beads")

- proteiny A a G se vdzou na oblast Fc

tézkych retézcl

- oblast Fab je stdle k dispozici pro

vazbu antigenu
- precipitace DNA
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Preferential Binding of Hot Spot Mutant p53 Proteins to
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Imunoprecipitace proteinu -na DNA - imobilizace

- metoda izolace specifickych

proteinl z smési (lyzatd, B o T

purifikovanych...) prostrednictvim s=Wrw| neuT

DNA-navdzdna na kuli¢ky p o e g

- precipitace proteinu ~ P

- Detekce WB ) P~ === == UNBOUND ral e s

o
® 06 1
B IN CON,B CON,UB MUT,B MUT, UB g 05 |
DNA(ug): i % 4 9 9 & { 2. 4% 1 2 @ = 3 !
Beads(ul stock): 25 50 100 25 50 100 25 50 100 25 50 100 T BOUND g 04 - o
Wh' --—’\ —-—7 g 18 > ‘30,3 '
: 1 = s W wsw | UNBOUND =
B/UB ratio : 0.43 053 0.5 0.03 0.01 0.01 § 0.2 1
A 0.1
CON MUT
0 L 1 |
Nuclear extract from UV treated cells m ~ — -
i Released DNAug): 1 2 4 1 2 4 BOUND déqrto‘:o 5‘}4"\(5;0 OeQ”)O't’
2x binding buffer with protease inhibitors Soan (ug) : 24 . (e (9} ¢}
+ = = UNBOUND
immobilized oligos on magnetic beads ' -—
bind,harvest c CON MUT
\ IN Bt B2 B3 UB B UB CON MUT
beads supernatant B/UB ratio: 0.66 0.01 0.007 0.02 Released DNA DNA
wash, elute
D EXTRACT p53 CORE
analyze p53 content by Western blotting
quantitate by densitometry uv: - +
IN B UB IN B UB

53— T =
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Ruzné szstemy afinitnich znacek a jejich interakcnich
partneru vyuzivané pro purifikaci proteind

' Tab.1.Razné systémy afinitnich znacek a jejich interakénich partnera vyuzivané pro purifikaci proteini nebo studium protein- |

-proteinovych interakci (afinitni koprecipitaci).

afinitni znacka
Peptidové FLAG
znacky HA
oligoHis (6-10mer)
Myc

SBP

Avi
Strep
V5
Proteinoveé GST (glutathione S5-transferase)

znacky MBP (manose-binding protein)

e,

sekvence afinitni znacky
DYKDDDDK
YPYDVPDYA
HHHHHH(HHHH)
EQKLISEEDL

MDEKTTGWRGGHVVEGLAGELEQLR
ARLEHHPQGQREP

GLNDIFEAQKIEWHE
WSHPQFEK
GKPIPNPLLGLDST

imobilizovany interakéni partner
protilatka anti-FLAG
protilatka anti-HA
chelat niklu nebo kobaltu

protilatka anti-Myc
streptavidin

streptavidin
streptavidin
protilatka anti-V5
glutathion

amyldza

12 MB-2023-analyza proteinQ a interakci



Protein-DNA Footprinting
"Footprinting" je technika k identifikaci

DNA-vazebného mista

- Slouzi k identifikaci cilové oblasti interakce v
ramci DNA sekvence

Je nutné znaceni jednoho retézce DNA
(Radioaktivné/ fluorescencné)

Vyuziva enzym DNasu I nebo chemické Stépeni
(piperidin)

-Oblasti kde dochazi k interakci jsou chranény
pred Stépenim

— chybéjici prouzky (bandy)

predpoklad: DNA vdzana bilkovinou bude chrdanéna prred chemickym
$tépenim v misté vazby.

Izolujte fragment DNA, ktery obsahuje vazebné misto, a "oznacte...

Vazat proteinna DNA v jedné zkumavce; udrzet dalsi jako "nahé
DNA" kontrolu

Oba vzorky osetrete chemickym nebo enzymatickym inidlem.
Oddélte fragmenty gelovou elektroforézou a vizualizovat pdsy na
rentgenovém filmu nebo obrazové desce

13
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Solution of identical DNA fragments
radioactively labeled * at one end of one strand.

3 = $3
DNase |
(+) (—) o j
L\ e [/
Treat with DNase N P 1/
AN under conditionsin -~~~ Siteof
N (\\ ™  whicheachstrandis «~ DNasecut //
o | BN » cutonce (onaverage). s>~
F \ . Nocutsare madein —~— ¢’
§ ! . “» thearea where RNA T —
\ n / r\\\\ polymerase has bou}prrd." T —
JI/ LN H —_—
. N
AN
('/ — — ek
L«j > Isolate labeled DNA fragments
N and denature. Only labeled strands
are detected in next step.
- -
* ok
% *
- *

Separate fragments by polyacrylamide gel electrophoresis
and visualize radiolabeled bands on x-ray film.

N /

+ &

UncutDNA — | e=» e
fragment = == DNA

Missing bands indicate E migration
where RNA polymerase —
was bound to DNA. —rdt
- C—
——= L=
-_— —
-_— [——]
-_— —
— =
-— -
-— —
= e

Box 26-1 Figure 1
Lehninger Principles of Biochemistry, Sixth Edition
© 2013 W. H. Freeman and Company



Nontemplate strand
Footprinting Results of RNA Polymerase Bound to Promoter — 4+ C

DNA/RNA -
footprinting

Chemické stépeni: § =2
AG:Kyselina > sl
Mmravencl : e ; B . Regions bound by
CT:Hydrazin =" == RNA polymerase
C:Hydrazin+NaCl |, .~ :
G:Dimethylsulfat B I S ]
Nasledné plsobeni | = ol
piperidinu =i et 5

123 456789 A

CAG-CAG, , s
14 Box 26-1 Figure 2

Lehninger Principles of Biochemistry, Sixth Edition

, . o . , © 2013 W. H. Freeman and Compan
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Kvasinkové dvouhybridni systémy Y2H

metoda molekuldrni biologie bézné pouzivand pro studium
interakci mezi proteiny.

Fungovdni Y2H je umoznéno tim, Ze transkripéni faktory maji
moduldrni strukturu a tyto moduly-domény mohou fungovat
oddélené, pripadné ve fizi s jinym proteinem.

V nejbéznéjsi podobé Y2H je takto rozdélen kvasinkovy
transkripcni faktor Gal4. Jeho DNA vazebnd doména je
fdzovana s jednim proteinem (bait - ,ndvnada™), obvykle
zndmym, jehoz vazebné partnery bude Y2H vyhleddvat,
zatimco aktivaéni doména Gal4 je flzovdna s proteinem
(prey - ,korist"), ktery je potencidlni vazebny partner
zkoumaného proteinu.

Interakce mezi ,ndvnadou" a ,koFisti" obnovi plvodni funkci
Gal4, ktery ndsledné transaktivuje prislusné reportérové
geny. Vzhledem ke své univerzalité a jednoduchosti mize byt
Y2H pouzit k rychlé analyze rozsdhlych c¢DNA knihoven
kédujicich proteiny ve flzi s Gal4 DNA vazebnou doménou.
Vysledky Y2H ovSem musi byt ovérovdny dalSimi metodami,
protoZze jsou obvykle zatiZeny znacnou chybou, at’ uz falesné
negativnimi, nebo falesné pozitivnimi vysledky.

Kvasinkovy dvouhybridovy systém, jeho moZnd pouziti,
variace a omezeni byly neddvno velmi podrobné popsdny
(Briickner et al. 2009).

RNA Polymerase |l

transcription

Obrazek 2:

Kvasinkovy dvouhybridni systém

studovany protein (X), je fuzovan s DNA vazebnou doménou, (DBD) pochazejici nejtasté)i z Gald,
kitera se vaze do aktivacni oblasti v blizkosti promotoru reportéru (UAS, wupstream activating
sequence), zatimco potencialni vazebny partner (Y) je fuzovan s aktivaéni doménou (AD), cbvykle
z Gal4. Pokud spolu oba hybridni proteiny interaguji, funkce plivodné rozdéleného transkripéniho

faktoru se obnovi, coZ vyvola transkripci reportérovéeho genu RNA polymerazou Il Prevzato z
(Bruckner ef al. 2009).

Bait
protein

Library
protein

transcription

GAL UAS minimal promoter Reporter gene

Reporterovy gen:
lacZ (B-galaktosidasa)
Luciferaza

GFP Figure 2. The two-hybrid principle. The DNA-BD is amino acids 1-147 of the yeast GAL4 protein, which binds to the GAL UAS
upstream of the reporter genes. The AD is amino acids 766-581 of the GAL4 protein and functions as a transcriptional activator.

15 MB-2023-analyza proteinu a interakci
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Gala

P Gay AD

Galy

Frej_,

[ UAS ! Reporter gene { LacZ)| |
A. Reqular transcription of the reporter gene

_ﬂﬁ Ga i .

> S

[ UAS i 'Reporter gene (LacZ) | |
B. One fusion protein only (Gald4-BD + Bait) - no transcription

V nejbéznéjsi podobé Y2H je takto rozdélen
kvasinkovy transkripcni faktor Gal4. Jeho DNA
vazebna doména (BD) je fdzovdna s jednim
proteinem (bait - ,ndvnada™), obvykle zndmym,
jehoz vazebné partnery bude Y2H vyhleddvat,
zatimco aktivacni doména (AD) 6Gal4 je
fazovana s proteinem (prey - ,korist"), ktery je
potencidlni vazebny partner zkoumaného proteinu.

Aplikace/Vyuziti:

Galg, ﬁ-h -

ﬁ'ﬂ g“’
.h ma bramcription -

VN
L UAS I Reporter gene (Lac?) | | -

C. One fusion protein only (Gald-AD + Prey) - no transcription -

protein-protein interakce

DNA-protein interakce

Analyza genové exprese- regulace

reporterovy test (DNA vazebné elementy, DNA
regulacni elementy)

G orey. Gl Geny nebo markery reportéra poskyTu ji vhodny prostredek
. . identifikovat a analyzovaT regulacni prvky gend.
5, > . Systém reportért méri transkripéni Cinnost (interakce cis-
@ ? 5 meroersee sz Prvki na predkladatele s predkladatelem trans-ptsobici
D. Two fusion proteins with interacting Bait and Prey kaTOI"Y). IVI U I\I I
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Dual-Luciferase® Reporter (DLR™) Assay

Poly(A) block
(for background
reduction)

Synthetic
Poly(A)

Selectable

Upstream
Element

pGL4 Vectors

: = — Multiple
- Neo SV40 early | clonigg
- Puro’ enhancer/ region
romoter
p — Promoter/
response
elements
SV40 late
poly(A) signal

Luciferase Gene
- Firefly (luc2)

* Rapid Response™ (-P, -CP)
— Renilla (hRIuc)

* Rapid Response™ (-P, -CP)
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http://photobiology.info/Ohmiya.html

J

cell
extracts

Firefly
luciferin
D
l

Firefly luciferase

Appropriate Luciferase gene

Promoter (Reporter)
3 lud’en* - b

Reporter vector

Appropriate  Firefly Luciferase
Promoter ene
Ml

Promoter Renilla Luciferase gene

coelenterazine

R

Renilla luciferase

The Dual-Luciferase® Reporter
(DLR™) Assay System(a—c)
provides an efficient means of
performing dual-reporter
assays. In the DLR™ Assay, the
activities of firefly (Photinus
pyralis) and Renilla (Renilla
reniformis, also known as
sea pansy) luciferases are
measured sequentially from a
single sample. The firefly
luciferase reporter is measured
first by adding Luciferase
Assay Reagent II (LAR II) to
generate a stabilized
luminescent signal. After
quantifying the firefly
luminescence, this reaction is
guenched, and the Renilla
luciferase reaction is
simultaneously initiated by
adding Stop & Glo® Reagent
to the same tube.
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Luciferase Reporter Assay

— The Dual-Luciferase® Reporter (DLR™) Assay System(a—cC) provides an efficient means of performing dual-reporter assays. In the
DLR™ Assay, the activities of firefly (Photinus pyralis) and Renilla (Renilla reniformis, also known as sea pansy) luciferases are measured
sequentially from a single sample. The firefly luciferase reporter is measured first by adding Luciferase Assay Reagent Il (LAR 1l) to generate a stabilized

luminescent signal. After quantifying the firefly luminescence, this reaction is quenched, and the Renilla luciferase reaction is simultaneously initiated by
adding Stop & Glo® Reagent to the same tube.

RNA Po|yrnerase Transcnptlon Factors Promega
Recombinant Firefly o- —
COOH Luciferase el
=2
\@ }_{\N]/ +ATR4O, T \O:ib_ds]/ +AMP+PP+ GO0, +Light Promot Liiciforass j e Re[]oner
, Gene U
Beetle Luciferin Oy lueiferin Jo0W LAR I
Transcrlption L/'
Renilla mRNA i AAA
+0 Luciferase ICO #Light ( LUCIfOI‘GSl j Am)
M N : —_—— L
ﬂ ] D/@ | Trans'latlon l f iy
-
3 B e Reporter
Coelenterazine Coelenteramide i ICHENdSe chzyin G P g First Measarement
Protein (Firely Lucilerase)
Figure 1. Bioluminescent reactions catalyzed by firefly and Renilla luciferases. { +Substrate
&W Sl[rm&r;m
ngm vﬁ [imm}
Light Signal = Luciferase Expression = Promoter Activity (Renl o)
Figure 6. I"or-alofl.hel)].ll“ﬂssumga 1 hami: or a lumi quipped with one
reagenl tor. If the i is equipped with two injectors, it may be preferable to predispense the lysate into
tubes, followed by sequential auto-injection of the LAR 1T and Stop & Glo® Reagents.

MunI
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FRET Forster/fluorescence resonance energy transfer

Fluorescence / Forster resonance energy transfer
— Vyuzivame prenosu excitacni energie mezi
donorovym a akceptorovym fluoroforem

— Emisni spektrum donoru se musi prikryvat $:
s excitacnim spektrem akceptoru
FRET Pair Fluorescent Proteins
Laser Donor Acceptor Donor Ex
Acceptor Em SO
Violet CFP YFP 405526
Violet Cerulean FP YFP 405/526
Argon GFP YFP 488/526
Argon GFP mRFP 488579
19 MB-2023-analyza proteinu a interakci I\/I U I\I I
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FRET Forster/fluorescence resonance energy transfer

Excitation je mechanismus nezdrivého prenosu energie mezi dvéma molekulami prostrednictvim dipél-dipélové
458nm interakce. Molekula, z niZ se energie prendsi, se nazyva donor (ddrce), kdezto molekula, kterd energii
prijimd, se nazyva akceptor (prijemce).

U&innost tohoto mechanismu je nepiimo (imérnd $esté mocniné vzddlenosti mezi donorem a akceptorem,
— — k jevu tedy prakticky dochdzi jen tehdy, jsou-li obé molekuly v tésné blizkosti. Z intenzity FRET (kterou
Ize uréit rGiznymi metodami analyzy fluorescence vzorku) Ize proto ziskat informaci o mife interakce
mezi donorem a akceptorem. To je velmi cenné predevsim prii studiu Zivych bunék

Energy transfer
480-525nm

Protein
& \p }Z)) Emission S v
A\ZS 525-575nm o I :
\ '9‘0, | | y Relaxation (ps)
18y 5 X S
: T !
~| = : |
. i R al =| S
. . onor cceptor ~ . :
Primary Conditions for FRET _ Hissricerce alisorntion < § : . §
*Donor and acceptor molecules must be in close =) 3 :FRET(ns) : 3
proximity (typically 10-100 A). 'g 8 : : B
*The absorption spectrum of the acceptor must 8 § - . é
overlap the fluorescence emission spectrum of < = . : ‘
the donor (Figure 1). . : \ S
*Donor and acceptor transition dipole _F . ' 0
orientations must be approximately parallel. ‘ 2 e -
Wavelength (7&) SO - -
3
MU N

Donor Acceptor

UNI
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//upload.wikimedia.org/wikipedia/commons/a/a8/Fluorescence_resonance_energy_transfer.jpg
//upload.wikimedia.org/wikipedia/commons/c/c4/FRET_Jabolinski_Diagram.svg

Table 1. Typical Values of Ry

Donor Acceptor Ry (A)
Fluorescein Tetramethylrhodamine 55
IAEDANS Fluorescein 46
EDANS Dabcyl 33
Fluorescein Fluorescein 44
BODIPY FL BODIPY FL 57
Fluorescein Q5Y 7 and QSY 9 dyes 61
A
540 nm
E)Ec)itaﬁon
540 nm 590 nm “/ 2
Excitation Emission “ /7 NoEmission
: N 3-UGACGAUCUCUAAAAGGUGUAR
, Cy5
tﬁs'-ACUGCTAGAGAUUUCGACAU-3‘
Cy3 Blue Green
Fluorescent Fluorescent
Protein , )
B Protein
540 nm
Excitation
\ 680nm
~— Emission

S HSHBERARIAMREA gy

Cy3 Cy5 Figure 3. Schematic representation of the interaction of two different fluerescent protein
chimeras. Protein-protein interactions between proteins labeled A and B bring Blue fluorescent
protein and Green flucrescent proteins in close enough proximity to allow for FRET to occur. In

21 MB-2023-an aIyz:F,-gu,,, 4. Schematic representation of FRET occurring between Cy3 and Cy5 fluorescent moieties this example, excitation of blue flucrescent protein results in the emission of fluorescence by Green
when labeled oligonucleotides are annealed. flucrescent prDtEin.




FRET
Fluorescence / Forster resonance energy transfer

a Spectral overlap C
No FRET FRET FI
Donor  Acceptor Donor  Acceptor Correct orientation Fluorescence g
emission  excitation emission excitation Acceptor Donor
: & No FRET (Genetically incorporated)
verlap A
405 nm | *
b 7 [ [\
b Distance <10 nm Al kVenus )
FRET
FRET
>

405 nm

No FRET
405 nm
, 2 405 nzrn

ttps://www.photometrics.com/learn/physics-and-biophysics/fret

h
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Electro-Mobility Shift Assay (EMSA)
MO ‘_'_Ab A Obsah proteinu

O___-_

T S, Komplex EETE .d

VoIna DNA | S

Komplex | = — — — — = am e
Komplex -

T T T Volna DNA| S i i &

Volna DNA

—Stanoveni afinity interakce protein- DNA

— Interakce probiha in vitro

— Nutnost znaCeni DNA (Radioaktivita/ fluorescence)

—Separace gelovou elektroforézou (PA, Agarose)

—Sledujeme zbrzdéni (shift) migrace komplexu DNA-protein v elektrickém poli
—Migrace molekuly (komplexu) v elektrickém poli je zavisla na jeji velikosti a naboji
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TEST EMSA ("Gel Shift” Assay)

Electrophoretic Mobility Shift Assay (EMSA) or “gel shift" can provide information about protein-NA interactions

[Protein]

M

DNA
+ Ab

DNA +

protein =) -

+ Ab

DNA +
—>

protein

DNA alone =—) - . - —

CD x C-terminus

p53CON TAT triplex
1 23 4 5 6 7 8 9 10 11 12 13 14
—_ - «—
53b+CON p53b+TAT
P —> - -
p53CD+CON —> .-

p53CON — .. 2 - '." ..- <+— TAT triplex

p53CD  p53b p53CD  p53b
— ___————— ) ————— ]
(=] (=]
P09 - 388 § 88

Pomérné primocara technika, ale poskytuje pouze presvédciva data pro interakce s vysokou afinitou (typicky <uM)

I
—_—
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ITC — izotermalni titracni kalorimetrie

— Stanoveni stechiometrie interakce

— Protein (v cele) je titrovan ligandem (DNA)
— NarocCné na Cistotu a koncentraci proteinu
— Vysoka spotreba purifikovaného proteinu
— Nutna optimalizace podminek interakce

— Ziskame veskere termodynamické informace o interakci
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ITC — izotermalni titracni kalorimetrie

G o=
Titration syringe

A
Protein Ligand Protein-Ligand

o 4 AG = AH — TAS

e § AG = RTInKg

‘\lm-}:‘! i ‘."--‘\-" . n .

Reference Sample AG- Gibbs Free Energy, or "available
" cell cell energy"
AH- Enthalpy change
C D o= T- Temperature in Kelvin
7 V S S S 4 AS- Entropy change
77 G, R- Gas constant, 8.314JK*mol?
= 17 i AH" 22577 K4- Dissociation rate
=0 - S /e
= Y / Baseline £ Z b
5 |8 Area o = W0
= |/ neat/= PowerxTime R
O m J(mols) s 7S]
0. N = midpoint of the
sigmoid curve
Time (s) Molar ratio

I
—_—
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RESEARCH ARTICLE

p53 Specifically Binds Triplex DNA In Vitro ~~~

in Cells

Marie Brazdova'*, Vlastimil Tichy', Robert Helma', Pavia Bazantova', Alena Pola
Aneta Krejéi®, Marek Petr', Lucie Navratilova', Olga Ticha', Karel Nejedly', Martin
L. Bennink?, Vinod Subramaniam?®, Zuzana Babkova®, Tomas Martinek?, Matej Le:

Matej Adamik’
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Sciences of the Czech Republic v.v.., Brno, Czech Republic, 2 Department of Molecular Biology a
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Brno, Bmo, Czech Republic, 3 Biophysical Engineering Group, Faculty of Science and Technology
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Information Technology, Bmo University of Technology, Brno, Czech Republic, 5 Department of In
Technologies, Faculty of Informatics, Masaryk University, Brno, Czech Republic
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pA69 + p53

Relative luciferase

Relative luciferase
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Ko-krystalizace a NMR Y -
e 2_/. i@)
’ ’ — —— 5_%,’:;:
— Strukturni analyza S \; 17871 |
— Naro¢na na pfipravu vzorku I A
— Finanéné a ¢asové nakladna Tw e

— NMR - specialni zivna média obohacena o uhlik 3C
— Presna strukturni data

MU N1
PHARNM
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Shrnuti :
analyza genoveé exprese

- studium transkripce (MRNA-northern prenos, RT-PCR, hybridizace
IN SITU, primer extension)

- srovnani transkriptomu (RT-PCR, siRNA, DNA microarrays, ..)

- Analyza promotoru a interakci protein-DNA (reporterové geny,
lokalizace promotoru, identifikace promotorovych regulacnich
oblasti-elementu, footprinting, EMSA..)

- Analyza translace (proteiny-WB, chip, IP)
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