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Legal disclaimer

QIAGEN

QIAGEN products shown here are intended for molecular biology applications. These products are not intended for the diagnosis, prevention or
treatment of a disease.

For up-to-date licensing information and product-specific disclaimers, see the respective QIAGEN kit instructions for use or user operator manual.
QIAGEN instructions for use and user manuals are available at www.qiagen.com or can be requested from QIAGEN Technical Services (or your
local distributor).
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MIRNA purification

QIAGEN

Kits for purification of microRNA and total RNA microRNA and total RNA microRNA and total RNA
total RNA, including purification from tissues purification from FFPE purification from blood,
MiRNA & cells tissue & stabilized tissue plasma and serum

=

microRNA and total RNA Automated microRNA Beyond sample prep — Selecting the right
purification from and total RNA QIAGEN microRNA kit — miRNA
exosomes purification workflow isolation

miRNA sample preparation



Kits for purification of total RNA, including miRNA
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Sample

Kit

Features

Processing

Sample amount

Format

Elution volume

Single-spin

miRNeasy Tissue/Cells

Phenol-free RNA/ miRNA (>18 nt) purification from

Manual/ centrifugation

Up to 30 mg frozen tissue (15 mg stabilized)

Advanced Mini (50) tissue and cells or QlAcube orup to 1 x 107 cells Mini column >30 uL
. . . . Manual/ centrifugation 50 mg (100 mg for adipose) tissue, -
mikNeasy Mini - 0
miRNeasy Mini (50) QIAzol-based RNA/ miRNA (>18 nt) purification or OlAcube 1 x 107 cells Mini column >30 pL
. . . . . . Up to 1 x 107 cells, up to 30 mg tissue, up to
. SIrLI?\;g:;;DIIEIQéFNA/mlRNA g;%:\eyéiﬁ]s Icg DNA, RNA, and miRNA from the (I;/Ira(g:J:‘l:/u%eentnfugatlon 1,5 mL blood (maximum of 1x107 Mini column 30 pL
Cells and tissue Universal p Leukocytes)
miRNeasy Tissue/Cells Phenol-free RNA/ miRNA (>18 nt) purification from Manuall centrifugation Up to 5 mg tissue, up to 1 x 106 cells Micro column Default 20 uL,
Advanced Micro (50) small samples min. 10 pL
. . QIAzol-based RNA/ miRNA (>18 nt) purification Manual/ centrifugation 5 mg (10 mg for adipose) tissue, .
y * . -
miRNeasy icro (50) optimized for small samples or QlAcube 1 x 106 cells Micro column >10pL
. . . . Manual/ centrifugation . . . -
RNeasy FFPE 0 -
RNeasy FFPE (50) RNA/miRNA (>18 nt) isolation from FFPE tissue or OlAcube 1*5 um to 4*10pm sections Mini column 14-30 pL
FFPE tissue and
F ; PAXgene Tissue To be used in conjunction with PAXgene Tissue . . 4 x 15 x 15 mm of human tissue fixed and - B
stabilized human tissue RNA/miRNA (50) Containers, for stabilized human tissue Manual (centrifugation) stabilized in PAXgene Tissue Containers Mini column 14-40 pL
- PAXgene Blood miRNA For miRNA/RNA isolation from blood stabilized in Manual/ centrifugation -
Stabilized blood (50) PAXgene tubes or OlAcube 2.5 mL PAXgene stab. blood Mini column 80 pL
miRNeasy Serum/ Phenol-free RNA/ miRNA (> 18 nt) purification from Manual/ centrifugation - .
Plasma Advanced (50) small volumes of serum and plasma or QlAcube 200-600 wL of serum/ plasma Micro column >10pL
Serum, plasma based ) ( ) puri ; .
miRNeasy QIAzol-based RNA/ miRNA (> 18 nt) purification Manual/ centrifugation .
Serum/Plasma (50) from small volumes of serum and plasma or QlAcube 200 pL serum/ plasma Micro column >10uL
: o . . . . Max 1 mL serum or plasma, max. 4 mL S
Preflltered_ plasm_a, exoRNeasy Midi (50) I(io;gpﬁtr)lflcatlon of exosome-derived RNA/ miRNA (I;/Iran:JAa(I"/ugintrlfugatlon urine, max. 2 mL CSF. max 8 mL cell (l\:/lolldulﬁrllcro 510 L
cerebrospinal fluid, cell S QlAcube culture supernatant
culture supernatants and :
: : o . . . . Max 4 mL serum or plasma, max. 16 mL S
_urme _for RNA/ miRNA exoRNeasy Maxi (50) For purification of exosome-derived RNA/ miRNA Manual/ centrifugation urine, max. 8 mL CSF, max 32 mL cel Midi/micro >10 L
isolation from exosomes T oo (>18nt) or QlAcube column

culture supernatant

*Supplementary Protocol for RNA/miRNA isolation from plants
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https://www.qiagen.com/us/resources/resourcedetail?id=2bfdb422-5484-4186-98d4-e6d13fb0625f&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-tissue-cells-advanced-kits?catno=217684
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-tissue-cells-advanced-kits?catno=217684
https://www.qiagen.com/us/resources/resourcedetail?id=8c7670a8-7459-4109-85bc-cd2c6ae18a63&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-kits?catno=217004
https://www.qiagen.com/us/resources/resourcedetail?id=86b060c1-cb9a-4e75-9322-dc50a85ac47b&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/multianalyte-and-virus/allprep-dnarnamirna-universal-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/multianalyte-and-virus/allprep-dnarnamirna-universal-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-tissue-cells-advanced-kits?catno=217684
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-tissue-cells-advanced-kits?catno=217684
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-kits?catno=217004
https://www.qiagen.com/us/resources/resourcedetail?id=86b060c1-cb9a-4e75-9322-dc50a85ac47b&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-ffpe-kit
https://www.qiagen.com/us/resources/resourcedetail?id=86b060c1-cb9a-4e75-9322-dc50a85ac47b&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/paxgene-tissue-rna-mirna-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/paxgene-tissue-rna-mirna-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/paxgene-blood-mirna-kit
https://www.qiagen.com/us/resources/resourcedetail?id=86b060c1-cb9a-4e75-9322-dc50a85ac47b&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/cell-free-rna/mirneasy-serum-plasma-advanced-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/cell-free-rna/mirneasy-serum-plasma-advanced-kit
https://www.qiagen.com/us/resources/resourcedetail?id=86b060c1-cb9a-4e75-9322-dc50a85ac47b&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-serumplasma-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-serumplasma-kit
https://www.qiagen.com/us/resources/resourcedetail?id=86b060c1-cb9a-4e75-9322-dc50a85ac47b&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/exosomes-ctcs/exosomes/exorneasy-midi-and-maxi-kits?catno=77164
https://www.qiagen.com/us/resources/resourcedetail?id=86b060c1-cb9a-4e75-9322-dc50a85ac47b&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/exosomes-ctcs/exosomes/exorneasy-midi-and-maxi-kits?catno=77164
https://www.qiagen.com/us/resources/resourcedetail?id=86b060c1-cb9a-4e75-9322-dc50a85ac47b&lang=en

Kits for purification of total RNA, including miRNA

00000
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Sample Kit Features Processing Sample amount Format Elution volume
96-well
miRNeasy 96 (4 x 96) QIAzol-based RNA/miRNA purification in 96- Centr!fugat!on, QlAvac/ 50 mg7(100 mg for adipose) tissue, 96-well plate Min. 2 x 45 L
mixTeasy 20 well format Centrifugation 1x 107 cells
Cells and tissue miRNeasy 96 Tissue/ Cells Phenol-free RNA/mMiRNA purification in 96-well Centrifugat?on, QlAvac/ Up to 30 mg frozen tissue (15 mg stabilized) or 96-well plate 79—100 uL,
Advanced (4 x 96) format Centrifugation up to 1 x 107 cells min. 45 pL

Kits for automation platforms

Up to 30 mg (frozen) or 15 mg (stabilized)

EZ2 RNA/miRNA Tissue/Cells Automated pur_|f|cat|on of RNA and miRNA from Automated EZ2 tissue or 10 mg frozen spleen or lung tissue, or Cartridge/ mag 50 or 100 pL
(48) human and animal cells and tissues on the EZ2 s beads
up to 5 x 10° cells
Automated purification of total RNA or total
QIAcube HT RNA (5x 96), RNA, including miRNA, from animal and human Up to 5 x 10° cells, homogenized in 140 pL }
) QIAzol Lysis Reagent (200 mL) cells and tissue samples on the QIAcube HT Automated QlAcube HT Buffer RLT 96-well plate 10 L
Cells and tissue system
. 6
Automated purification of total RNA, or total anOr ga); 9_?0?21: It?sss:s 2218 mcuggigiscﬁgzhizo Cartridge/ ma 50 or 100 or
QlAsymphony RNA (192) RNA including miRNA and other small RNAs, Automated QIAsymphony 9 y-1o-ly AP 9 ’ 9 9
For 2 x 48 samples: 3 x 106-1 x 107 cultured beads 200 pL
from 1-96 samples on the QIAsymphony SP .
cells £50 mg easy-to-lyse tissue
miRNeasy 96 Advanced Phenol-free miRNA isolation from human, Up to 200 pL human, mouse or rat serum and } .
Serum, plasma QIAcube HT (5 x 96) mouse or rat serum and plasma samples Automated QIAcube HT plasma samples 96-well plate 80-100 pL
h lod A d purification of intracellular RNA A d QlAsymph 2.5 ml whole blood (4.6 x 10 — 1.1 x 107 Carridge/ mag g4 ¢ 129
Stabilized blood QIlAsymphony PAXgene Bloo _utomgte puri ication o mtra_\(_:e ular utomated QIAsymphony .5 ml whole blood (4.6 x -11x beads or or
RNA (96) (including miRNAS) from stabilized blood leukocytes/mL) 200 pL

Solution-based

Phenol/guanidine-based, optimized for fatty Scalable, recommended in combination with
QlAzol (200 mL) tissue Manual RNeasy silica membrane technology

miRNA sample preparation 5
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https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-kits
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-tissue-cells-advanced-kits?catno=217661
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-tissue-cells-advanced-kits?catno=217661
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/ez2-rna-mirna-tissue-cells-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/cell-free-rna/rneasy-96-qiacube-ht-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/lab-essentials/buffers-reagents/qiazol-lysis-reagent?catno=79306
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/qiasymphony-rna-kit
https://www.qiagen.com/de-de/products/discovery-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-96-advanced-qiacube-ht-kit
https://www.qiagen.com/de-de/products/discovery-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-96-advanced-qiacube-ht-kit
https://www.qiagen.com/de-us/products/discovery-and-translational-research/sample-collection-stabilization/rna/qiasymphony-paxgene-blood-rna-kit
https://www.qiagen.com/de-us/products/discovery-and-translational-research/sample-collection-stabilization/rna/qiasymphony-paxgene-blood-rna-kit
https://www.qiagen.com/de-us/products/discovery-and-translational-research/lab-essentials/buffers-reagents/qiazol-lysis-reagent

MmiRNeasy Tissue/Cells Advanced Kits — phenol-free
MIRNA purification

For phenol-free
purification of micro-
RNA and total RNA from
tissues and cells

* Phenol-free alternatives to
classical miRNeasy Kits — no
need for phase separation or
working under a hood

* Fast and convenient gDNA
removal due to the advanced
chemistry and gDNA
Eliminator Columns/Plate

* Advanced chemistry is
available in a micro-, mini or
96-well format

» Efficient enrichment of
miRNA and RNAs <200
nucleotides

« Consistent, pure RNA for all
downstream applications

miRNeasy Tissue/Cells
Advanced Micro Kit

miRNeasy
Tissue/Cells Advanced
Mini Kit

miRNeasy 96
Tissue/Cells Advanced
Kit

Format

Micro column

Mini column

96-well plate

Target

RNA <18 nt

RNA <18 nt

RNA <18 nt

Sample material

Up to 5 mg tissue,
up to 1 x 10° cells

Up to 30 mg frozen
tissue (15 mg stabilized)
or up to 1 x 107 cells

Up to 30 mg frozen tissue
(15 mg stabilized) or up to
1 x 107 cells

Elution volume

Default 20 pL,
min. 10 pL

>30 pL

70-100 pL, min. 45 pL

Processing

Manual (centrifugation), automated

Manual (centrifugation or
centrifugation/vacuum)

Automation

QIlAcube Connect

QIAcube HT

gDNA removal

gDNA Eliminator Columns

gDNA Eliminator Plate
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miRNeasy Tissue/Cells
Advanced Kit Procedure

Cells or tissue

[

N

=

Genomic DNA

Total RNA including
small RNA

L |

|| «—e

n

Optional when
working with
cells

n
| e 4

cmif] <} @l —

Add Buffer RLT,
lyse & homogenize

gDNA Eliminator

spin column:
Remove genomic DNA

Add Buffer RPP

Protein precipitation

Transfer supernatant

Add isopropanol

Bind total RNA
including small RNAs

Wash

0
4 .
Y

. El
Varies based on v

processing (>36 min for =
centrifugation)

miRNA sample preparation 6
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MmiRNeasy Tissue/Cells Advanced Kits — phenol-free
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Easier handling Odorless Less toxic
* No phase separation required « Work at the bench  Less exposure to health hazards Prjibelski AD. et al. Accurate
isoform discovery with IsoQuant
. . i . using long reads. Nat Biotechnol.
Faster procedure No hood required Less harmful to your health 2023 41(7):915-018
* Less contamination * No special waste management necessary + Better for the environment

Chryplewicz A,. et al. Cancer cell
autophagy, reprogrammed

. . macrophages, and remodeled
The miRNeasy Tissue/Cells Advanced Mini Kit shows a comparable or better performance than kits from other suppliers vasculature in glioblastoma
triggers tumor immunity. Cancer
Cell. 2022:40(10):1111-1127

miR16 assay
« Total RNA including small RNA

was isolated from 5 mg stabilized
rat tissue (liver, brain, heart,
kidney and lung) using the

Cq valve
25

20

. > . m I T T ' | T miRNeasy Tissue/Cells
> ‘ ‘ = . ' oW - B Advanced Mini Kit and 6 different
kits from other suppliers
1a Four microliters of recovered
5 RNA, in a total volume of 20 pl
using the miRCURY System, was
0 - - - L - | - - - - used for miRNA detection on the

Liver Brain Heart Kidney Lung miR-16

Sample (5 mg) «  The miRNeasy Tissue/Cells
Advanced Mini Kit shows a

comparable or better
® mikRNeasy Tissue/Cells Advanced Mini Kit Supplier N Supplier M @ SupplierZ(l) @ Supplier Z (I1) Supplier T (1) Supplier T (I1) performance than kits from other

suppliers

Data obtained through experiments conducted by QIAGEN R&D in Hilden, Germany.
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https://pubmed.ncbi.nlm.nih.gov/36593406/
https://pubmed.ncbi.nlm.nih.gov/36593406/
https://pubmed.ncbi.nlm.nih.gov/36593406/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/

MiRNeasy — efficient mIRNA isolation including miRNA
from difficult-to-lyse tissues

Effective microRNA
(miRNA) and total RNA
purification, even from
small samples

» Efficient enrichment of
miRNA and RNAs <200
nucleotides

* Protocols for copurification
or isolation of separate
fractions

* High-purity RNA suitable
for all downstream
applications

* Automatable protocols
and high-throughput
processing in 96-well
format

+ Combine
phenol/guanidine-based
lysis of samples with silica
membrane-based
purification

miRNA sample preparation 8
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miRNeasy Mini Procedure

miRNeasy miRNeasy Mini miRNeasy 96
Format Micro column Mini column 96-well plate
Target RNA <18 nt RNA <18 nt RNA <18 nt

Sample material

5 mg (10 mg for adipose)

tissue, 1 x 108 cells

50 mg (100 mg for adipose)
tissue,1 x 107 cells

50 mg (100 mg for
adipose) tissue,
1 x 107 cells

Elution volume

Default 14 pL,
min. 10 pL

>30 pL

Min. 2 x 45 uL

Processing

Manual (centrifugation), automated

Manual (centrifugation or
centrifugation /vacuum)

Automation

QIAcube Connect

gDNA removal

QIAzol, additional trace amounts of gDNA can be removed via optional On-Column

DNase Digestion

Processing time

21 samples in less than 55 minutes
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Cell or tissue

Lyse and homogenize

Add chloroform
and shake

Separate phases

Add ethanol to
aqueous phase

Bind total RNA
including small RNAs

Wash

Elute

|
< J?ﬂ ﬂ« s | %« cmf — an %« - e

Total RNA
including small RNAs



MiRNeasy — efficient mIRNA isolation including miRNA
from difficult-to-lyse tissues

Either co-purify miRNA/total RNA or a miRNA-enriched fraction = miRNeasy Kits outperform TRIzol regarding purity and yield

Cqgvalue
L dh ; lls/§i 42 + Total RNA including miRNA was
yso.and hamogenize calls/Hssun 38 purified from a range of amounts of
I 34 Jurkat cells using the miRNeasy Mini
30 . Kit or TRIzol Reagent
Add chloroform and separate phases 26 '
1 22 * Results showed that Cq values were
18 lower after purification using the
l l e | miRNeasy Kit, indicating that higher
I —_— . . 1x10¢ 1x10° 1x10¢ 1x10° 1x107 amounts of miRNA were purified than
Copurification of Separate purification of miRNA-enriched Cell number using TRIzol
miRNA and total RNA fraction and total RNA*
Bind to spin column/plate Bind to spin column/plate ® mikNeasy @ Precipitation
l ! Efficient copurification from miRNA & total RNA from various tissues
Cqvalue
Bind flow-through to 28
spin column/plate 2 | _
I 24 )
v 22 a
Wash Wash Wash 20 ]
| I I .
14
iver | hymu i in in n | r
Elute miRNA and Elute miRNA-enriched Elute total Livel Spleen Thymus Kidney Bra . i Heart Intestine Lung Muscle Pancreas
total RNA fraction RNA (>200 nt) o nomber

* Total RNA including miRNA was purified from 25 mg of a range of RNAprotect Tissue Reagent
stabilized rat tissues using the miRNeasy 96 Kit

* Results showed successful detection of both PGK1 mRNA (large RNA) and miR-16 (small RNA) from
*For the recovery of the miRNA-enriched fraction, RNeasy MinElute Cleanup Kit (cat. no. 74204) is required the same eluates

miRNA sample preparation 9




miRNeasy Advanced vs. miRNeasy

miRNeasy/ QlAzol based kits

Phenol-free miRNeasy Advanced kits

Environmental
impact

gDNA removal

Preparation time

Difficult to lyse
tissue (e.g., lipid
tissue)

Handling

Popularity

Formats

Phenol/guanidine-based -
QIlAzol Lysis Reagent —

QIAzol, optional:
On-column DNA digest

Longer procedure —

Well-suited even for

difficult to lyse + +

tissues/samples

Requires phase
separation, safety hood
required, smelly

More than 27,000
citations

Micro, mini and 96-well +

Less toxic, phenol-free, no
special waste management
required

gDNA Eliminator Columns

Fast procedure due to gDNA
Eliminator Column/Plate

Not well suited

Easier handling, does not require
phase separation, odorless

New kits, therefore, fewer
citations in the scientific literature

Micro, mini and 96-well

+ o+

++ +

++ +

Did you know?

Phenol is not only harmful to human health but also has the potential to bioaccumulate in living organisms,
particularly in aguatic ecosystems. Go phenol-free to protect the environment and your health and enjoy the
easier handling of the Advanced Kits.

miRNA sample preparation
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High recovery of miRNA without the need for phenol

miR16

Cqvalue

22

20

18 -

16

14

12

10

Kidney Liver Thymus Brain Muscle
Sample (20 mg)

@ miRNeasy Tissue/Cells Advanced Mini Kit @ miRNeasy Mini Kit

Total RNA including small RNA was isolated from 20 mg frozen rat tissue
using the miRNeasy Tissue/Cells Advanced Mini Kit (blue bars) and the
miRNeasy Mini Kit (red bars)

Both kits show comparable performance, even for difficult tissue types like
muscle or brain.



https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-kits?catno=217004
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-tissue-cells-advanced-kits?catno=217661

AllPrep DNA/RNA/MIRNA Universal Kit — simultaneous
purification of gDNA and miIRNA/RNA

High yields of DNA,
RNA, and miRNA
from the same
sample

* Developed for difficult-
to-lyse samples (e.g.,
fiber- or lipid-rich
tissue)

+ Delivers high-quality
nucleic acids, ready for
downstream use

* Preoptimized protocols
for various sample

types

« Convenient procedure
that does not require
the use of phenol

AllPrep DNA/ RNA/miRNA Universal Kit delivered higher yields of miRNA

miR1 rat muscle

Cqvalue for miR1

30
8 *  miR1 expression levels in muscle
29 tissue were investigated using

_ miRNA isolated from the AllPrep
18 DNA/RNA/miRNA Universal Kit

and p_roducts from the indicated

14 suppliers
10

QIAGEN Supplier M Supplier N, Supplier M,

Unlike kits from other suppliers, AllPrep DNA/RNA/miRNA Universal Kit
delivered high yields of pure RNA from difficult-to-lyse adipose tissue

Adipose tissue: c-Jun expression

Cqvalve for c-Jun

40
36 1
32 . . N
! * To visualize contamination of
28 . RNA with genomic DNA,
24 guantitative real-time PCR
- assays were performed with
(+RT) or without (—RT) reverse
16 transcriptase
QIAGEN Supplier M Supplier N Supplier M,
@ +RT ~RT

Data obtained through experiments conducted by QIAGEN R&D in Hilden, Germany.

miRNA sample preparation

AllPrep Procedure
Cells or tissue
U Lyse & homogenize
=
roméz ONA —F ] Bind genomic DNA
otal R4 —lg )
1
'
For fatty fissue =1
chloroform extraction 'L__ Wash
of flaw-through
Proteinase K digestion in
the presence of ethanol On-column
Proteinase K digestion
] :
Add ethanol U = 4
E Wash
I ;
= 1<
Bind total RNA ‘.= =
L = Elute
I \— Eluted DNA
Wash ‘:

On-column DNase digestion,
including miRNA rebinding

|

Wash H

S

Elute

<A

Eluted RNA
ncluding miRNA




MmiRNeasy FFPE Kit — microRNA and total RNA 33350
purification from FFPE tissue

Superior yields and performance

PUFIfIC&tIOn Of Mean yield pg miR-16 mean Cq
. 7 27
micro RNA an d tOtaI 6 26 . FFPE tissue sections
RNA from formalin- 5 25
flxed ’ par affl n- 4 24 1 ' Remove paraffin
embedded tissue 3 23 I
sections 2 22 )
1 l 21 . 1 Lyse v\.rilh proteinase K
« Effective purification of 0 20 = ﬂ;“ﬁ:ﬁ?;‘,ﬁ‘ﬂ:ﬁ,ﬁﬁf
miRNA and tota| RNA Lung Liver Lung Liver ,—f~
* Novel method to . @® miRNeasy FFPE Supplier A @® miRNeasy FFPE Supplier A T Treat supernatant with
overcome formalin e
crosslinking +  RNA was purified from FFPE sections of the indicated rat tissues using either the miRNeasy FFPE Kit or a similar kit from
Supplier A I
‘ EffICIGnt release C_)f _RNA * RNA yields were determined by measuring absorbance at 260 nm (A) = Bind total RNA, including
without compromising . _ o , , , = miRNA, to RNeasy
integrity » Purified RNA was used as a template in quantitative, real-time RT-PCR assays for the miRNA miR-16 (B) v MinElute column
- Streamlined protocol Superior to phenol-chloroform extraction I
providing RNA in just it = -
85 minutes 22 . » Total RNA including miRNA was purified from the =
21 indicated rat tissues using either the miRNeasy FFPE
20 | Kit or phenol-chloroform extraction IL
19 -
13 i - Purified RNA was used as a template in quantitative, - Ehte
1 I ‘ real-time RT-PCR assays for the miRNA miR-16 : :
15 1
Kidney Lung Liver

@ miRNeasy FFPE Phenel-chlorcform Data obtained through experiments conducted by QIAGEN R&D in Hilden, Germany.
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Stabilization of RNA/mIRNA from tissue samples followed
by isolation using PAXgene Tissue RNA/MIRNA Kit

Purification of
microRNA and total
RNA from formalin-
fixed, paraffin-
embedded tissue
sections

+ Effective purification of
mMiRNA and total RNA

* Novel method to
overcome formalin
crosslinking

 Efficient release of RNA
without compromising
integrity

+ Streamlined protocol
providing RNA in just
85 minutes

QIAGEN

The PAXgene Tissue System enables simultaneous preservation of histomorphology and biomolecules

Tissue resection Tissue fixation and stabilization

Processing

s

—_
e
r

N | - B |HC

Tissue processing and "
paraffin embedding ISH
e
— m RNA, miRNA

Direct purification ——» E Protein

LGENEH

*H&E: Hematoxylin and eosin; PAS: Periodic acid-Schiff stain;
IHC: Immunohistochemistry; ISH: in situ hybridization

miRNA sample preparation
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microRNA and total RNA purification from blood, plasma
and serum

@

ﬁ ¢
Analysis of all cell- ﬁ &

free RNAs inside and

}g,( . ' miRNeasy 96 Advanced QlAcube HT Procedure

Collection

Add lysis Buffer RPL

outside of vesicles miRNeasy Serum/ miRNeasy miRNeasy 96 Advanced e
Plasma Advanced Serum/Plasma QlAcube HT (5 x 96) I
Sample preparation g
. . . <20 min g5 —

* Optlma_l MIRNA yields Format Micro column Micro column 96-well plate g‘i”fm ’m\\ p—
from minimal plasma stk (TITTTIIE  putterner
amounts (200 uL) Target RNA <18 nt RNA <18 nt RNA <18 nt :

 MinElute columns allow QlAzol No, phenol-free Yes No, phenol-free Protin precipitation

. Transfer supernatant
for small elution volumes Samol - 200 UL . —— . v . Svort QEHT protoced
(approx. 20 pL) ample materia pL serum/plasma pL serum/plasma Up to pL serum/plasma I —

+ Consistent, pure RNA for . sndveea
all downstream Features No laborious phase Convenient high-throughput G e
applications separation or working automated solution on the Lo

under the hood QIlAcube HT with minimal Wash with Buffer RWT

« Efficient lysis of hands-on time e i«m_f\;
exosomes to release
exosomal miRNA Elution volume 10-20 pL 10-20 pL 80-100 pL e Wt with Buttie RPH

Processing Manual (centrifugation), automated Automated S puifision I s
30 min Wash with ethanol
= and dry membrane
Automation QIAcube Connect QIAcube HT e
* Advanced chemistry: Phenol-free alternatives to classical miRNeasy Kits : HUtS info IMTR
.].lv’,'. - ,‘,".‘.‘,',
* miRNeasy Serum/ Plasma Advanced: UCP (ultra clean production) columns provide ultra-clean eluates ]
suited for any downstream application (,/mxm\\
T, cleantotal RNA

(incl. miRNA)

miRNA sample preparation



https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/cell-free-rna/mirneasy-serum-plasma-advanced-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/cell-free-rna/mirneasy-serum-plasma-advanced-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-serumplasma-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-serumplasma-kit
https://www.qiagen.com/de-de/products/discovery-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-96-advanced-qiacube-ht-kit
https://www.qiagen.com/de-de/products/discovery-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-96-advanced-qiacube-ht-kit

miRNeasy Serum/Plasma Advanced for non-toxic miRNA
Isolation

miRNeasy Serum/Plasma miRNeasy 96
Advanced Kit Advanced QlAcube HT Kit
Manual on QlAcube Connect on QlAcube HT

SSssss 2 Chryplewicz A, et al. Cancer cell
[SEESESSES22R autophagy, reprogrammed
E |—| =1sisisisisisistol s sl L J macrophages, and remodeled
=l SasssEssbEe]

= - vasculature in glioblastoma
triggers tumor immunity. Cancer
Cell. 2022;40(10):1111-1127.€e9.

Competitive yield and performance High recovery of miRNA

Capizzi M, et al. Developmental

Cq valuve defects in Huntington's disease
;’ g 25 show that axonal growth and
microtubule reorganization
31 I 23 1 require NUMA1. Neuron.
5 ; . 2022;110(1):36-50.€5.
23 - I m z ' : ‘ z
‘ 19
17
15 — — - — —
Donor 1 Donor 2 Donor 1 Donor 2 15
miR-150 miR-122a

Donor 1 Donor 2 Donor 3

@ miRNeasy Serum/Plasma Advanced Kit @ Supplier M Supplier N, @ SupplierT, Supplier Z

® miRNeasy Serum/Plasma Advanced Kit
® miRNeasy Serum/Plasma Kit

The miRNeasy Serum/Plasma Advanced Kit shows comparable or better performance to kits from

miRNA was isolated from 200 pL plasma from 3 different
other suppliers.

samples using the miRNeasy Serum/Plasma Advanced
Kit or the miRNeasy Serum/Plasma Kit

Both kits show good recovery of miR16

Data obtained through experiments conducted by QIAGEN R&D in Hilden, Germany.

miRNA sample preparation



https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/36113478/
https://pubmed.ncbi.nlm.nih.gov/34793694/
https://pubmed.ncbi.nlm.nih.gov/34793694/
https://pubmed.ncbi.nlm.nih.gov/34793694/
https://pubmed.ncbi.nlm.nih.gov/34793694/
https://pubmed.ncbi.nlm.nih.gov/34793694/
https://pubmed.ncbi.nlm.nih.gov/34793694/

miRNeasy Serum/Plasma Advanced for non-toxic miRNA

Isolation

Increase your miRNA reads

Percentage (%) of total reads
80
70
60
50

4
3
: 1 Ii |
10
° ] 1l | .|I

zoopL '|OO|JL 25p[ zoopt OOpL 25l zoopt OOp[ 25l QOOp[ ]OOpL 25 pl

o

o o

miRNeasy Serum/ Supplier M Supplier N, Supplier T,
Plasma Advanced Kit

® miRNA miRNA molecules Too short @ Not mappable

Get better miRNA sequencing performance combined with lower apparent contamination

Number of contamoinations
per million reads

800
L]
600
L]
400
200 I
miRNeasy Serum/Plasma Supplier M Supplier N, Supplier T,
Advanced Kit
@ Brachypodium distachyon Chlamydomonas reinhardltii Duck virus enteritis @ Hydra magnipapillata @ Marsupenaeus japonicus
Medicago truncatula Nematostella vectensis @ Physcomitrella patens @ Phaeodactylum tricornutum Strongylocentrotus purpuratus

Data obtained through experiments conducted by QIAGEN R&D in Hilden, Germany.

miRNA sample preparation
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Compared to miRNA samples isolated with competitor kits
the miRNeasy Serum/Plasma Advanced Kit showed:

Lowest number of “unmappable” reads
Lowest number of “too short reads”
Highest number of “miRNA” reads

UMiI-collapsed number of potential contaminants using
the different isolation kits

Isolation with the miRNeasy Serum/Plasma Advanced
Kit results in better miRNA sequencing performance
combined with lower apparent contamination




exoRNeasy Midi and Maxi Kits — isolate all mMRNA and
MIRNA with a standardized workflow

MiRNA are present in vesicular fractions and non-vesicular fractions such as free Ago2 complexes

Inside vesicles Outside vesicles E ‘:
= =
Cq value [T Mix sample with Buffer XBP Add chloroform to
40 and bind to column QlAzol eluate
[ ]
<‘I’p Spin blood <I\«'
100% capture
36 of mRNA by = =
RNeas | Recover aqueous phase
e exo Y Transfer and add ethanol
: , | plasma/serum
32 ] I
Vesicle-miRNAs* = =
® . ) ® enriched by [T Wash bound exosomes = Bind total RNA
28 exoRNeasy T with Buffer XWP 7 including miRNAs
= |
Filter
% —
24 “ Ago2-miRNAs* | =
. e o in flow-through o E Wash 3x
20 l
exoNeasy Flow-through <—I—> Elute
e S R I M R = W
@ BRAF @ KRAS HPRT1 @ RPLO @ GAPDH @ let-7a plasma/serum v \\L/,»’ miRNAs

miR-142-3p miR-16 @ miR-92a

exoRNeasy captures all mMRNA and vesicle-specific miRNA.

miRNA sample preparation



Automated miRNA purification
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Instrument QIlAcube Connect EZ2 Connect QIAcube HT QlAsymphony
Throughput Up to 12 samples Up to 24 samples Up to 96 samples Up to 96 samples
Kits Most RNA Single-Spin kits can EZ2 RNA/mIRNA Tissue/Cells (48) QIAcube HT RNA (5x 96), QlAzol QIAsymphony RNA

be processed on the QlAcube Lysis Reagent (200 mL)

Connect. For available protocols

please check here. miRNeasy 96 Advanced QIAcube QIlAsymphony PAXgene Blood RNA

HT (5x 96) (96)

Format Single-spin columns Cartridge/magnetic beads 96-well plate Cartridge/magnetic beads
Elution volume 30-100 pL 50 or 100 pL 110 pL 50, 100 or 200 pL

Key strengths

+ Automation of well-proven and
established spin-columns kits
for many sample materials

* Guided setup and UV-light
decontamination of work deck
for highest lab safety

* Prefilled and sealed cartridges to
minimize the risk of contamination
* Intuitive and easy to use

» Allows high-throughput
preparation of cell-free miRNA as
well as isolation of total RNA,
including miRNA from cells and
tissue

» Prefilled and sealed cartridges to
minimize the risk of contamination

* Full tracking of samples and
reagents

miRNA sample preparation



https://www.qiagen.com/us/resources/resourcedetail?id=86b060c1-cb9a-4e75-9322-dc50a85ac47b&lang=en
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/ez2-rna-mirna-tissue-cells-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/cell-free-rna/rneasy-96-qiacube-ht-kit
https://www.qiagen.com/us/products/discovery-and-translational-research/lab-essentials/buffers-reagents/qiazol-lysis-reagent?catno=79306
https://www.qiagen.com/us/products/discovery-and-translational-research/lab-essentials/buffers-reagents/qiazol-lysis-reagent?catno=79306
https://www.qiagen.com/de-de/products/discovery-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-96-advanced-qiacube-ht-kit
https://www.qiagen.com/de-de/products/discovery-translational-research/dna-rna-purification/rna-purification/mirna/mirneasy-96-advanced-qiacube-ht-kit
https://www.qiagen.com/de-us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/qiasymphony-rna-kit
https://www.qiagen.com/de-us/products/discovery-and-translational-research/sample-collection-stabilization/rna/qiasymphony-paxgene-blood-rna-kit

QIAGEN mIRNA workflow

Kits & Assays

Instruments

Services

- —

Sample
collection/
disruption

RNAprotect

Allprotect Tissue
Reagent

PAXgene Tubes
and containers

Vortex Adapters
Powerlyser 24

Tissuelyser |lI

miRNA &
Exosomes
Isolation

miRNeasy

Advanced Kits
for tissue/cells,
serum/plasma

exoRNeasy Kits
exoEasy Midi

PAXgene Blood/
Tissue miRNA Systems

EZ2 RNA/miRNA
Tissue/Cells
QIAcube Connect /
QlAcube HT

EZ2 Connect
QIAsymphony SP/AS

QlAxcel Connect (for
nucleic acid quality
control)

miRNA Detection

Localization
ISH
Northern

* miRCURY LNA
miRNA Detection
Probes

e miRCURY LNA
miRNA FFPE ISH
Optimization kits
(Complete kits for
FFPE ISH)

NGS

* QlAseq miRNA
Library Kit

* QlAseq miRNA
Library QC PCR
Panel and Assays

* QlAxcel Connect
(for NGS library
quality control)

PCR
dPCR qPCR
* QlAcuity EG * miRCURY LNA
PCR Kit miRNA PCR
(SYBR Green)

» Complete offering
with RT & PCR kits,
assays

* QlAcuity

miRCURY LNA
miRNA Probe PCR

Complete systems
with RT & PCR kits,
assays and panels

QlAgility

QlAquant
Rotor-Gene Q
QlAsymphony SP/AS

Data
Analysis &
Interpretation

GeneGlobe Data
Analysis Center

* Ingenuity Pathway
Analysis

* CLC Genomics
Workbench

¢ OmicSoft

QIAGEN Genomic Services: Sample preparation, NGS analysis, dPCR and qPCR analysis, data analysis and biological interpretation

MIRNA extraction is the first out of many workflow steps leading to new insights.

miRNA sample preparation

Functional
analysis

miRCURY LNA
miRNA Mimics,
Inhibitors, and
Target Site Blockers
for functional
analysis in vitro and
in vivo

HiPerFect
transfection kit




A quick guide to help you choose the right kit for your miRNA

Isolation experiment

exoRNeasy

Maxi

exoRNeasy

/ Midi
/

Maxi

(larger volumes) -
— (M|

Biofluids (for
exosomal RNA
isolation)

Cells and
Tissue

PAXgene
Blood RNA

Tolk Start here:

Sample type?

QlAsymphony
PAXgene

Blood RNA

[ Manual ] [ Automated |

e \

N

- \
- | \
¢
96-well I [ Single-spin ] .
1 / AN
' QlAzol -
! basze:l Eco-friendlier/
T phisacl:hse miRNeasy 96
| T Advanced
miRNeasy 96 : QlAcube HT
Advanced miRNeas
QlAcube HT Serum/y miRNeasy
Plasma Serum/
Plasma

Advanced

-

Difficult to
lyse tissue

QlAcube HT
RNA, QlAzol
Lysis Reagent

QlAsymphony
RNA

’
s
7’

'
Automated N
s
4 -
- | Manual I N

Standard tissue
and cells
(phenol-free)

~
~

~

miRNeasy
96

HTP/

96-well

miRNA/RNA

Standard |-~

MiniKits | ~-| gDNAand
miRNA/RNA
Small
Samples miRNeasy

Micro

Medium to high
throughput
< (> 24 samples)

Low to medium
throughput
(1-24 samples) |~ -

~ N e -
HTP/ Standard Small
96-well Mini-Kits samples

miRNeasy
Mini

Universal

QlAcube HT
RNA, QlAzol
Lysis Reagent

QlAsymphony
RNA

EZ2

RNA/miRNA
Tissue/Cells

miRNeasy
96

Tissue/Cells

Advanced

miRNeasy
Tissue/Cells
Advanced
Mini

miRNeasy
Tissue/Cells
Advanced
Micro

miRNA sample preparation 2




Thank you for your attention. Questions?
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Trademarks: QIAGEN®, Sample to Insight®, QlAcube®, QlAcuity®, QIAsymphony®, QIAxcel®, QlAgility®, QIAquant®, QIAzol®, AllPrep®, EZ2®, GeneGlobe®,
Ingenuity®, IPA®, LNA®, miRCURY®, RNeasy®, Rotor-Gene® (QIAGEN); PAXgene® (PreAnalytiX GmbH). Registered names, trademarks, etc. used in this
document, even when not specifically marked as such, may still be protected by law. QPRO-6452 © 2024 QIAGEN, all rights reserved..
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