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Izolace nukleovych kyselin
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Typy metod

* Extrakcni/precipitacni metody
e VyuZivaji rozdilné rozpustnosti

* Fenol-chloroformova extrakce

Fenol = organické rozpoustédlo

Po centrifugaci proteiny v organické fazi, denaturované
proteiny a zbytky bunék v mezifazi, NK ve vodné fazi

Po pridani ethanolu k vodné fazi se NK vysrazi

e Adsorpcni metody
e Vyuzivaji schopnosti NK adsorbovat na
silikatovy povrch
 Komercniizolacni soupravy (kolonky)
* DalSi (napr. magneticka separace,

centrifugace v hustotnim gradientu)
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Adsorpcni metoda izolace NK
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1. Lyza

* Lyza bunék = uvolnéni NK (QlAzol, QlAshredder)
e Detergenty — narusuji membranu bunék
* Enzymy — degraduji proteiny a nukleazy
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Adsorpcni metoda izolace NK

@ | w |
T
~~ 4 4

1.Lyza 2. Navazani NK

* Navazani NK na silikagel

 Pufr s chaotropnimi solemi — v jejich prostredi narusena vazba molekul vody na silikat 2
misto vody se vazi NK

e Ethanol — podporuje navazani (dehydratace silikagelu)
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Adsorpcni metoda izolace NK
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1.Lyza 2. Navazani NK 3. Promyvani

» Zbaveni se necistot
 Pufr s chaotropnimi solemi = odstrani proteiny
* Ethanol = odstrani soli
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Adsorpcni metoda izolace NK
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1.Lyza 2. Navazani NK 3. Promyvani 4. Eluce

 Eluce NK ze silikagelu
U RNA voda bez RNaz (DNA pufr)
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Comparative Study > Sci Rep. 2020 Jan 21;10(1):825. doi: 10.1038/s41598-020-57659-7.

Comparison of methods for miRNA isolation and
quantification from ovine plasma
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Abstract

microRNA (miRNA) are promising candidates for disease biomarkers as they are abundant in
circulation, highly stable in biological fluids and may yield diagnostic biomarker signatures. The
reported issues with miRNA isolation using traditional RNA reagents necessitates the optimisation
of miRNA isolation from challenging samples. In this study we compared six commercial RNA
extraction Kits to evaluate their ability to isolate miRNA from ovine plasma. We also compared three
methods for quantification of small RNA extracted from plasma to determine the most reliable.
Using minimal sample inputs of fresh and frozen plasma from five sheep, we compared the six kits
(Kit A-F) using quantitative PCR. Operational factors were also assessed for each kit. Kits A and B
provided the best detection of the miRNA gPCR reference genes across fresh and frozen samples
(p < 0.001) followed by Kit C. The Qubit and microRNA assay provided the least variation (% CV
5.47, SEM + 0.07), followed by the NanoDrop (% CV 7.01, SEM + 0.92) and Agilent Bioanalyzer (%
CV 59.21, SEM + 1.31). We identify Kit A to be optimal for isolating miRNA from small volumes of
fresh and frozen ovine plasma, and Kit B the top performing kit taking into consideration miRNA
detection and operational factors. The Qubit fluorometer using a microRNA assay was the most
reliable miRNA quantification method.
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Isolation of DNA-free RNA from human bone
marrow mononuclear cells: comparison of laboratory
methods
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Abstract

RNA quality (purity and integrity) and quantity are of critical importance to ensure reliable gene
expression analysis, reproducibility of RNA sequencing and microarray data and validation by RT-
PCR. Currently available methods for isolating RNA either are labor intensive (requiring the use of
toxic organic solvents and separate DNase treatment) or require automation (with extensive setup
and startup costs). To optimize both the quality and quantity of RNA from bone marrow, we
recommend stabilization and storage of bone marrow mononuclear cells in RNAprotect® Cell
Reagent, followed by extraction using the RNeasy® Protect Cell Mini Kit (Qiagen, Hilden, Germany).
This method achieves optimal quantity and high-quality RNA for sequencing and RT-PCR while
remaining efficient and cost effective.

= =
m e

O =



Izolace DNA

* |zolace nebunécné cfDNA
 QIlAamp Circulating Nucleic Acid Kit (Qiagen)
e Ze séra (plazmy)
*|zolace DNA z buneéek
* QIlAamp DNA Mini Kit (Qiagen)
* |zolace DNA z malych mnozstvi bunéek
* QIlAamp DNA Micro Kit (Qiagen)
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Izolace DNA/RNA

* |lzolace DNA/RNA/miRNA z bunék a tkani
* Allprep DNA/RNA/miRNA Universal Kit

* |zolace DNA/RNA z parafinovych blocku
* Allprep DNA/RNA FFPE

* |zolace DNA/RNA z bunék a tkani
e Allprep DNA/RNA
e Micro, Mini, 96 well
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lzolace RNA

* |zolace celkové RNA
* RNeasy Mini Kit (Qiagen)
* Material: bunky, tkané
* Micro, Mini QlAcube, Midi, Maxi, 96 well

Babak Myeloma Group
% Department of Pathophysiology
Faculty of Medicine, Masaryk University

= =
m e
O =



Izolace miRNA

e |zolace celkové RNA obohacené o kratké RNA

o Ze séra/plazmy
miRNeasy Serum/Plasma Kit (Qiagen)

 Zbunék a tkani
miRNeasy Mini Kit (Qiagen) — 50 mg tkané nebo 1 x 107 bunék
miRNeasy Micro Kit (Qiagen) — 5 mg tkané nebo 1 x 10® bunék
| 96 well
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miRNeasy Mini Kit (Qiagen)

miRNeasy
Mini Procedure

* Obsah skladujeme pri pokojové teploté (15-25°C) az 9 mésicu ol e
1) K peletu bunék pridat 700 pl Qiazol poradné trepat a i
vortexovat 30 s!!! (>3 x 10° bunék QlAshredder) ﬁ o
 Fenol a guanidin thiokyanat- lyze, inhibice RNaz, odstranéni bunécné '
DNA a proteinu | ko
2) Inkubovat 5 minut pri pokojove teploté. (i déle) _,'_ —
3) Pridat 140 pl chloroformu a poradné trepat a vortexovat 30 s!!! #
4) Inkubovat 2,5 min pri pokojové teplote.
5) Centrifugovat 15 min /12 000 g / 4°C.
 Vodni (RNA) a organicka faze(proteiny)
E:pi,?rmtﬂr‘;izz'::ﬁhz‘z;@gy UM
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miRNeasy Mini Kit (Qiagen) Ti

| i
6) Odebrat 350 (2x 150+50) ul horni vodni faze. “E N
7) !Pozn.: Odebirdme opatrné pomalu od hladiny radéji vicekrat gma
po mensich objemech. P
8) Pridat 1,5 objemu (525 pul) 99,8% etanolu a promichat opatrné
pipetou.
 Snizuje rozpustnost RNA a zvysuje jeji dehydrataci -> lepsi vazba na
silikat

9) Prenést 700 pl smési na RNeasy Mini Spin kolonku a
centrifugovat 1 min / max. rychlost. Supernatant slit a provést
jesté jednou se zbytkem vzorku. (Moznost pridat Dnazu)
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miRNeasy Mini Kit (Qiagen)

10) Promyt 700 pl RWT pufru a centrifugovat 1 min / max. rychlost.
Supernatant slit.
11) Promyt 500 pl RPE pufru a centrifugovat 1 min / max. rychlost.

Supernatant slit. &
e Pufry vymyji necistoty. 2=
12) Opakovat krok 9, ale centrifugovat 2 min / max .rychlost. E e

13) Prenést RNeasy Mini Spin kolonku do nové 2 ml eppendorfky a
centrifugovat 1 min / max. rychlost.
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miRNeasy Mini Kit (Qiagen)

14) Prenést kolonku do nové 1,5 ml RNase-free eppendorfky a pridat 30
ul RNase-free vody do stredu kolonky.

15) Nechat stadt cca 1 min a centrifugovat 1 min / max. rychlost.
e Uvolni se vazba RNA-silikat

16) lhned premistit na led a zmérit koncentraci a Cistotu izolované RNA
obohacené o kratké miRNA pomoci spektrofotometru Nanodrop-
ND1000 a vzorek uskladnit pri -80°C.

T Elute
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Co se muze pokazit

* Neuplné rozdéleni fazi

* Velké mnozstvi vstupného materialu -> prehlceni kolonky
e Kontaminace Rnazami

* Spatné odebrand vodni faze
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