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Analyza exprese a funkce microRNA

1. Regulacni RNA molekuly

2. Strukura, vznik a funkce miRNA
3. Databaze a predikce miRNA

4.  Metody analyzy miRNA

- microarrays

- gPCR

- ,bead-based methods"

- funkCni analyzy
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Opakovani: transkripce, translace
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Jrovne regulace genove exprese
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TranskripCni
faktory

Editace RNA
transkriptu
(pripojeni cepicky
a polyA-konce)

Regulace
translace
(iniciacni,
elongacni a
terminacni
faktory)
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1. Regulacni RNA molekuly

Negativni regulatory translace a stability mRNA
s 1998 objev RNA interference (Andy Fire a Craig Mello, Nobelova cena 2006)

= Vyznam RNA:i:

= Inhibice translace

= Udrzeni genomoveé stability (umiceni
transposon(l)
= Obrana proti virové infekci

= Udrzeni chromatinu v kondenzovaném
stavu - zabraneni transkripce

= Experimentalni umiceni gend
= Genova terapie
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Proc studovat miRNA

a Evolucne konzervovany mechanismus
a Tkanové specificka a Casove ohranicena exprese
béhem embryogeneze

a Schopnost regulovat az tretinu gend v
organismu (kontrola bunécného cyklu, apoptozy,
vyvojovych a fyziologickych procest, bunécného
cyklu, apoptozy, ...)

a Zmeny v expresi pri mnoha onemocnénich
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Many microRNAs are down-regulated
INn primary human tumours
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1. Regulacni RNA molekuly

s SiRNA — short interfering RNA (dsRNA prekurzory s perfektni
komplementaritou)

= MIiRNA — microRNA (dsRNA prekurzory s nedokonalym parovanim)

= piRNA — Piwi-interacting (sekvence nejsou konzervované; umlceni
retrotransposontll v zarodecnych bunkach)
Kim V. N. Genes Dev. 2006;20:1993-1997

- Y Y _
Halrplnmo = ——— ~22ntmiRNA

B ~ (~——— 21-28ntsiRNA

FIwl subtamily
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2. Strukura miRNA
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introny gent TR
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2. Blogeneze mirNA

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

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

3. Export (Exportin 5)

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

5. Negativni regulace mRNA —
inhibice translace nebo
degradace (P-bodies) :

z
oo ) 3
& i

Filipowicz et al. Nat Rev Genet 2008
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2. Funkce miRNA

» Vazba
komplexu na
3°'UTR

s Degradace
MRNA |

4 Inhiblce Translation repression
translace —
iniciacni nebo
elongacni

mRMNA decay storage \

siRISC

1
miG
AAA

mRMNA cleavage

fa Ze Translation Cyrtgplasrn

P-bodies
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Srovnani regulace pornoci miRNA a

1 Levels of miRNA
are
posttranscriptionally
regulated. 2 This
results in @ miRNA
attachment to the
3'UTR of a gene and
inhibition of
translation or mRNA
degradation, or its
detachment and
activation of
translation, thus,
acting as a
molecular switch
that could result in
an immediate early
effect in response to
an incoming signal.

=l

transkripcnich faktord

MicroRNA vs. Transcription factors
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Late effect

On the other hand,
transcriptional
regulation
requires: 1 DNA
remodeling; 2 atta
chment or
detachment of the
transcription
factor;

and 3 inhibition or
activation of RNA
synthesis, before
an effect

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

Sayed, D., S. Rane, and M. Abdellatif, MicroRNAs Challenge the Status Quo of Therapeutic
Targeting. Journal of Cardiovascular Translational Research, 2009. 2(1): p. 100-107.
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3. Databaze a predikce miRNA

s miRBase (11/2011 ver. 16.0)
s WWW.mirbase.org

Targets
1 - Regiisiry
miRBase
\_//

Pocet miRNA

18/11/2008: 8 619 zaznam( (700 lidskych)
4/11/2010: 15 172 zaznam{ (1114 lidskych)
22/11/2011: 18226 z&znamd (1587 lidskych)

19/11/2012: (2237 lidskych)
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3. Predikce cilovych molekul

= Kazda miRNA mdze regulovat az stovky rtiznych molekul
= mMiRNA jsou kratke

= 3 UTR jsou dlouhé a neprilis kvalitné osekvenovane a
anotované

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

= TargetScan
= PicTar

_ TargetScan M\ jarges
= mMiRBase Target

Prediction of microRNA targets ] | |

miRBase
\\/
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4. Metody analyzy miRNA

= ... aneb co brat v uvahu pri vybéru metody
= , Throughput" — pocet vzorkt, miRNA
= Cena (reagencie, material, instrumentace)

= Otevrena vs. uzavrena platforma (moznost
vytvaret vlastni assays)

= Moznost standardizace
= Pripadné artefakty
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4, Metody analyzy exprese miRNA

Number of analytes vs number of samples

| .

L-

o

Q.

=

©

)

®

o

)]

<

d

x -

=

q6 ﬁ
£

o) \ >
Z

Number of samples per run
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Northern blot
microarrays
gPCR
bead-based
methods

funkCni analyzy
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a. Northern blo

1

= Casoveé narocnha metoda pro maly pocet vzorkl a
MIRNA

/RHA Extraction
Labeled -y

\_/'_"\- probes s - -

Electrophoresis

\f L} —_— -
RHA =eparated by size

Ulsuallzatlun of
labeled RHA on X-ray
film

Horthern blotting
(transfer of RHA to

membrane)

/ Membrane hybridized
RHA fixed to with labeled probes
membrane with UV

or heat
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Number of analytes vs number of samples

R
\

Number of miRNAs per sample

Number of samples per run

THE | =g _ e
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mir¥ana™ miRNA Labeling Kit

mmmmmm frdaia™ RN Probe Set
k /\ bl Hagt SN \ —~ : 22w : 5
D. AITAYS -
? g '
. P ) 5 HHBKREINHHHBRRRRS &
U v Vv =/ d t - S Cougle Cy™ Dye
a1 Uumoznujl detekci 0000 o
. T o

velkého mnozstvi
miRNA u malého
poctu vzorkU -t
= Rozliseni zralych
miRNA a prekurzort

= Vysledky nutno
validovat dalsi
metodou
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locked nucleic acids for miRNA

detection

Zvyseni
afinity Tm increase/monomes

agaknst DNA ("C)

T e resa sed monomet
againit RMA [°C

;  al
W Tive AT 4
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Compatible with standard
molecular biclogy

Water solubility High High

Sensitive and specific detection of microRNAs by
northern blot analysis using LNA-modified
oligonucleotide probes  Figure!

Anna Valoczi, Csaba Homyik, Nora Varga, a8

and Zoltan Havelda* - OH 3 o Base
Base Base Base (o]

Agricultural Biotechnology Center, Szent-Gyorgyi Albart £ A

Functional Genamics, Exigon, Bygstubben 9, DR-2950 v T HO L

Recaived Septembar 23, 2004, Revisad and Accapled November 16, 2

S-type N-type -0 —|
Figure 1. Nucleoside conformations and the structure and locked conformation of LNA monomers.
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Number of analytes vs number of samples

>

Number of miRNAs per sample

S~——

Number of samples per run

THE | =g _ e
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c. QRT-PCR — SYBR G

= g mMiRCURY™ LNA microRNA PCR system
= Pomerne

SpeCIfICka First-strand cDNA synthesis
metOda Total RNA

= Slouzi k F AN
overeni —
vysledkd it =ik,
ziskanych

p0m0C| EXI QON

m |Cr0a rray Step 2: Seek Find Verify

| SpeCIfICky Real-time PCR amplification
design primeru I

—} cDNA template PCR Product
~f— —
miRNA sequence area ) ‘
Universa L PCR prim
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c. qRT-PCR - TagMan
Chen et al. 2005 (ABI)

TagMan® Probe Chemistry
e @ @

L

miRNA RT primer

Dwneture LLLL L

Step 1:
Stem-loop RT

P
el N *IIIIIIIIIIIIIIIIIIII ’
Annaal cDNA

Step 2:
Real-time PCR

Forward primer

]
@ Erons EEEEEEELS
L
é Reverse
primer

TagMan probe
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Number of analytes vs number of samples

>

Number of miRNAs per sample

Number of samples per run
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d. Bead-based methods (klinické
aplikace)

_ u 100 distinct bead sets

Uniform polystyrene beads

5.6 microns diam

—

-

Internal [abeling with
« 2 dyes

«——— |NFARED DYE

« Each at 10 distinct levels

+— REDDYE ————
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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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Funkcni analyzy

= Slouzi k overeni biologicke funkce
konkrétni miRNA

= Analyza cilove sekvence pomoci
luciferazove aktivity

s Zvyseni nebo snizeni exprese konkrétni
MIRNA
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Funkcni analyzy

e g , Assay for mMRMA enanifio mibD E
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Shroutl

= MiRNA mohou negativné regulovat az 30% gend
interakci s 3 'UTR na mRNA

» Profil exprese miRNA se méni pri celé radé
onemocnéni — diagnosticky Ci terapeuticky
potencial

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

= Vybrané vysledky z , high-throughput™ metod je
vhodné oveérit jinym pristupem

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

