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Detekce RNA v Zivych bunkach

= SmartFlare™ technologie (Merck Millipore): .
VyuZzivaji technologii nanoéstic zlata — pro |- 1
burky netoxické R
Konjugace nanocastic s fetézci
oligonukleotidt komplementarnimi se
sekvenci studované RNA (capture strand)
Do buriky je préba dopravena s
komplementarnim fetézcem obsahujicim
fluorofor (reporter strand)

@-AGTTGGTATGTGGCACT Reporter Strand

Stanisiay KUKLA - Nech bufly 21!

SmartFlare™
Technologie — princip a vyhody
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@ AGTTGTATGTGGCACT Reperter Strand

Detekce in vivo MoZnost downstream

Data na urovni bunék pracoyépi ;
Netoxické Sortovani bunék
Multiplexovani
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Jbr 12 RNA v regulaci
bunécnych funkci

= 1998 objev RNA interference (andy Fire a Craig Mello,
Nobelova cena 2006)

= Vyznam RNA interference (RNAi):

= Inhibice translace,
vedouci ke snizeni
proteinové exprese

= Udrzeni genomoveé stability (umlceni
transposon()

= Obrana proti virové infekci

= Experimentalni umiéeni gend

= Genova terapie

ProcC studovat miRNA

= Evolucné konzervovany mechanismus

s Tkanove specificka a ¢asové ohranicena exprese
béhem embryogeneze

u Schopnost regulovat az tretinu gend v
organismu (kontrola bunécného cyklu, apoptozy,
vyvojovych a fyziologickych procesti, buné¢ného
cyklu, apoptozy, ...)

= Zmény v expresi pfi mnoha onemocnénich

Many microRNAs are down-regulated
in primary human tumours
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2. Regulacni RNA molekuly

= siRNA — short interfering RNA (dsRNA prekurzory s perfektni
komplementaritou)

= miRNA — microRNA (dsRNA prekurzory s nedokonalym parovanim)

= piRNA — Piwi-interacting (sekvence nejsou konzervované; umiceni
retrotransposon( v zarode¢nych burikach)

Kim V. N. Genes Dev. 2006;20:1993-1997
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3. Strukura miRNA

= MiRNA Casto kédovana
introny genl

= Struktura vldsenky

= ,Seed region" — 8
nukleotid@ s perfektnim
parovanim
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3. Biogeneze miRNA

1. Dlouhy primarni transkript ->
pri-miRNA (stovky nt-
desitky kbp)

2. Sestfih - RNasa III Drosha +
Pasha/DGCR8
—> pre-miRNA (70 nt)

3. Export (Exportin 5)

4. Maturace — Rnasa III Dicer —
zaclenéni jednoretézcové 19-
23 nt dlouhé miRNA do
komplexu RISC (tvofen
proteiny Argonaut)

5. Negativni regulace mRNA —
inhibice translace nebo
degradace (P-bodies)
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Filipowicz et al. Nat Rev Genet 2008

3. Funkce miRNA
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http://www.nature.com/nrg/multimedia/rnai/animation/index.html

Srovnani regulace pomoci miRNA a
transkripcnich faktord

WicroRNA vs. Transcription factors

1 Levels of miRNA are On the other hand,

posttranscriptionally - - a transcriptional
regulated. B . ] @ regulation requires:
2This results in a + + 2. - 1DNA

miRNA attachment to orr on

the 3'UTR of a gene and ) a + + dzetaat&t:f\f:;?:f?;e
inhibition of translation O X% ﬁ - e o s
or mRNA degradation, |> =g < > ﬁ 3 AN < > = g
or its detachment and + *

activation of translation, + - 1 Zinhibition or

thus, acting as a -— .ﬁ activation of RNA

molecular switch that
could result in an
immediate early - mion oRNA
effect in response to
an incoming signal.
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Late effect

synthesis, before an
effect on

4protein levels is
observed, thus,
resulting in a
relatively late
response to an

incoming signal

Sayed, D, S. Rane, and M. Abdellatif, MicroRNVAs Challenge the Status Quo of Therapeutic Targeting. Journal of Cardiovascular Translational

Research, 2009. 2(1): p. 100-107.

3. Databdze a predikce miRNA

= miRBase (11/2013 ver. 20)

= Www.mirbase.org g
p TurFets
UL Regisiry

miRBase
L

18/11/2008: 8 619 zaznamd (700 lidskych)
4/11/2010: 15 172 zaznam( (1114 lidskych)
22/11/2011: 18226 zaznam(i (1587 lidskych)

19/11/2012: (2237 lidskych)
12/11/2013: 24521 zaznamd (2578 lidskych)

4, Predikce cilovych molekul

= Kazda miRNA mlze regulovat az stovky réiznych molekul
= miRNA jsou kratké
= 3UTR jsou dlouhé a nepfili$ kvalitné osekvenované a

anotovane

= Dosud malo ovérenych cilovych molekul
= Vazebna mista nejsou dokonale komplementarni
= Klicova oblast specifity je kratka (6-8 nt)

= TargetScan
= PicTar
= miRBase Target

TargetScan

Prediction of microRNA targets
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miRBase
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4. Metody analyzy miRNA

= ... aneb co brat v Gvahu pfi vybéru metody
= , Throughput" — pocet vzorkd, miRNA
= Cena (reagencie, material, instrumentace)

= Oteviena vs. uzaviena platforma (moznost
vytvaret viastni assays)

= Moznost standardizace
= Pfipadné artefakty

5. Metody analyzy exprese miRNA

= H Planar ‘
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2‘ Bead based multiplex arrays a.  Northern blot
2 - L b, microarrays
E
= Y e ¢ gPCR
£ {N‘Jﬂhem \ - d.  bead-based
2 methods

Number of samples per run

funkéni analyzy

a. Northern blot

» Casové naro¢nd metoda pro maly pocet vzorkd a
miRNA

Jruneracion
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/ Membrane hybridized
RHA fixed to with labeled probes.
membrane with UV
o heat

. Arrays

= Umoziuji detekci
velkého mnozstvi
miRNA u malého
poctu vzorkd

s RozliSeni zralych
miRNA a prekurzord

= Vysledky nutno
validovat dalsi
metodou

T Planar
arrays

Bead based multiplex arrays

Number of miRNAs per sample

Number of samples per run

locked nucleic acids for miRNA
detection

ZvySeni
afinity

ive and specifil ion of microRNAs by
northern blot analysis using LNA-modified
oligonucleotide probes  Fisure!

Anna Vile




Number of analytes vs number of samples

s per sample

Number of miR

Number of samples per run

C. gRT-PCR — SYBR Green

Sy miRCURY™ LNA microRNA PCR system
s Pomerne

specificka
metoda
= Slouzi k &
overeni i B =
vysledkd o
ziskanych
R EXIQON

microarray Seek Find Verify
= Specificky
design primerd

Step 1:
Firsl-strand cDNA synthesis

Step 2:
Real-time FCR ampl fication

DA emplate 2CR Product
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Universal SCR primer

—
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C. gqRT-PCR - TagMan
Chen et al. 2005 (ABI)

TaqMan® Probe Chemistry
g

T - RT primer

Dermire T i
Step 1: [
Stem-loop RT
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T e ssgasss o T Anneal cDNA.
Stop 2:
Raal-tim PCR
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d. Bead-based methods (klinické
aplikace)

100 distinct bead sets
Uniform polystyrene beads
5.6 microns diam

Internal labeling with
«2dyes

4~ INFARED DYE ———>

« Each at 10 distinct levels

————— REDDYE ————

Number of analytes vs number of samples
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Number of samples per run

Number of miRNAs per sample

FlexmiR Workflow

Label total RNA  Hybridize miRNA targets to Wash away Add SAPE Analyze samples on
with biotin LNA-doped microspheres unbound sample reporter molecule  Luminex analyzer
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Funkéni analyzy

= Slouzi k ovéreni biologické funkce

Funkcni analyzy

= Luciferdzove Assay for mRNA specific miR Function

konkrétni miRNA reportery P ™ —
= Analyza cilové sekvence pomoci sy
luciferazové aktivity ) |
= ZvySeni nebo snizeni exprese konkrétni Sl N S—
miRNA .
SpecifiomiR e Lucferase _ Clnr:d sum
Funkent 2 ‘J\I7\ ]z, o Shrnuti
Funkeni analyzy Shrnuti

= Knockdown pomoci
modifikovanych
préb - inhibitord

2

» Over-exprese miRNA [ v g
ve formé prekurzoru nebo
zralé miRNA

= MiRNA mohou negativné regulovat az 30% gen(
interakci s 3"UTR na mRNA

s Profil exprese miRNA se méni pri celé radé
onemocnéni — diagnosticky i terapeuticky
potencial

= Metoda analyzy exprese zavisi na poctu
detekovanych miRNA a poctu vzorkd

= Vybrané vysledky z ,high-throughput" metod je
vhodné ovérit jinym pristupem
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= Metody analytické cytometrie Ize vyuzit ke
studiu genové exprese

s Bead-based metody detekce miRNA

= Detekce RNA v Zivych burikdch pomoci
nanocastic (detekce prdtokovou cytometrii
¢i mikroskopicky)




