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RNA and microRNA in brief

Introduction

RNA and microRNA in brief
With advanced technologies for sequencing and characterizing RNA, the scientific community has
taken what was once perceived as the Dark Matter of the Genome and shone a light, revealing
many previously unknown players in the biology of an organism. There is a diverse range of
species and functions associated with both protein coding and non-coding RNAs. These include
the familiar mRNAs, tRNAs and rRNAs but now expand the numbers, and our understanding,
of small and long non-coding RNAs.

mRNA function
The role of mRNA is to provide a template for the production of
proteins for the cell. The current phase of the ENCODE project
catalogues 20,687 protein-coding genes1 which represents
only ~2% of the transcriptome. Various mediators are involved
in regulating transcription, via methylation and acetylation
of histones, promoter-binding enhancers and repressors,
cis and trans-acting factors, modifying the transcript via
spliceosomes, polyadenylation and capping enzymes etc.
and in targeting mRNA for degradation (i.e. ubiquitination).
Any one of these can enhance or suppress the production of
the protein and alter phenotypes. Additionally, non-coding
RNAs can influence these mediators or directly interact with
the mRNA to alter phenotypes.
1

Durham et al. (ENCODE Consortium), Nature 2012, 489: 57–74

The long non-coding RNAs - lncRNA
The remaining 98% of the transcriptome, the non-coding
RNA population, is quite diverse (Figure 1). Many of these are
referred to as long non-coding RNA (lncRNA) with transcripts
longer than 200 nts and are thought to encompass more than
10,000 different transcripts in mammals. Some of the lncRNAs
work in cis (e.g. XIST for X chromosome activation) and others
work in trans (e. g. HOTAIR for chromatin remodeling). Many
regulate gene expression (eg. Gas5), mRNA splicing (e.g.
MALAT-1) and translation (eg. BACE1-AS) and many more
are yet to have their functions defined. What is known is that
the expression of lncRNAs varies spatially, temporally, or
in response to stimuli. They possess secondary structures
which facilitate their interactions with DNA and proteins, and
through diverse mechanisms play roles in homoeostasis
and disease.

Figure 1. The many forms of RNA.
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MicroRNAs usually induce gene silencing by binding to
target sites found within the 3’UTR of the targeted mRNA.
This interaction prevents protein production by suppressing
protein synthesis and/or by initiating mRNA degradation.
Since most target sites on the mRNA have only partial base
complementarity with their corresponding microRNA,
individual microRNAs may target as many as 100 different
mRNAs. Moreover, individual mRNAs may contain multiple
binding sites for different microRNAs, resulting in a complex
regulatory network. In addition, many microRNAs are part
of families of highly similar sequences.

targeted knock-down, have met with limited success and
specificity. The double-stranded siRNA duplex has difficulty
crossing the nuclear membrane and the passenger strand
(non-targeting sequence) of the duplex can often elicit its own
effect, confounding interpretation of results. For microRNA
and other small RNA, their small size presents a challenge
for DNA-based detection tools to achieve the required
specificity and sensitivity.

RNA and microRNA in brief

The short non-coding RNAs - microRNA
MicroRNAs constitute the smallest class (~22 nt) of noncoding RNAs which play key roles in the regulation of gene
expression. Their highly tissue-specific expression and distinct
temporal expression patterns during embryogenesis suggest
that microRNAs play a key role in the differentiation and
maintenance of tissue identity. They have been demonstrated
to be important for many biological processes and have been
linked to many diseases including cancer, heart-disease and
neurological disorders. Acting at the post-transcriptional level,
these fascinating molecules may fine-tune the expression of
as much as 60% of all mammalian protein-encoding genes.

Exiqon’s tools for mRNA and ncRNA research
Exiqon has pioneered the development of microRNA research
and diagnostics tools with leading-edge products and services
based on the proprietary Locked Nucleic Acid (LNA™)
technology. By incorporating LNA™ into our products, we
have significantly increased the affinity and specificity of our
microRNA mimics, inhibitors, probes, and primers, thereby
addressing both challenges described above. Furthermore,
with advanced intelligent design, Exiqon’s LNA™-enhanced
oligos also benefit from increased stability and potency
and are ideal for downregulating mRNA and lncRNA levels
as antisense oligonucleotide inhibitors (LNA™ GapmeRs;
visit exiqon.com/gapmer) and elucidating RNA interactions
(miRCURY LNA™ Target Site Blockers; visit exiqon.com/
mirna-target-site-blocker). With LNA™, the diversity of the
transcriptome can be further revealed.

Interactive microRNA research guide
Let our free online research guide take you through each step
of a microRNA experiment, from RNA isolation to functional analysis,
learn more at exiqon.com/microRNA-research-guide

RNA as disease biomarkers
When mutation gives rise to aberrant genes, transcripts and
proteins, developmental and disease conditions transpire.
Expression studies including transgenic and knock-out
models, profiling and sequencing, have demonstrated
the dysregulation and function of many genes in disease
development and progression, yet our ability to prevent, reverse,
and treat these are still at the early stages in many cases.
As with mRNAs, microRNAs and lncRNAs are presenting
themselves as diagnostic and prognostic biomarkers of
disease, characterizing those who would benefit from various
therapies and those who would not.
ncRNA research challenges
The progression in understanding the roles ncRNAs play has
been hampered by the available tools to target these RNAs
in a cellular context. Long non-coding RNA are often found
within the nucleus, and introducing sequences to enhance
or modulate their function, such as siRNA approaches to

Download our new RNA app
Get Xplore™ from the App Store

Discover more about your mRNA and microRNAs of interest
with our miRSearch tool at exiqon.com/mirsearch
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What is LNA™?
An LNA™ oligonucleotide offers substantially increased affinity for its complementary strand,
compared to traditional DNA or RNA oligonucleotides. This results in unprecedented sensitivity
and specificity and makes LNA™ oligonucleotides ideal for the detection of small or highly similar
DNA or RNA targets.

Since LNA™ oligonucleotides typically consist of a mixture
of LNA™ and DNA or RNA, it is possible to optimize the
sensitivity and specificity by varying the LNA™ content of
the oligonucleotide. As such LNA™ has been proven to be a
powerful tool in many molecular biological applications in
which standard DNA oligonucleotides or RNA riboprobes
do not show sufficient affinity or specificity. Incorporation
of LNA™ into oligonucleotides has been shown to improve
sensitivity and specificity for hybridization-based technologies
including PCR, microarray and in situ hybridization.

At a glance
• Excellent sensitivity - significantly increased sensitivity
compared to DNA and RNA
• Uniform detection - robust detection of all sequences,
regardless of GC-content
• Increased specificity - detection of single nucleotide
mismatches
• High stability - superior binding to small RNAs in vivo
and in vitro
• Excellent flexibility - can be used for a wide range of
samples including biofluids and FFPE

LNA™-enhanced oligonucleotides can be designed to
have a similar affinity towards all types of sequences
regardless of the GC-content.

What is LNA™ ?
Locked Nucleic Acids (LNA™) are a class of high-affinity
RNA analogs in which the ribose ring is “locked” in the ideal
conformation for Watson-Crick binding (Figure 2). As a result,
oligonucleotides containing LNA™ exhibit unprecedented
thermal stability when hybridized to a complementary DNA
or RNA strand. For each incorporated LNA™ monomer, the
melting temperature (Tm ) of the duplex increases by 2-8 ºC
(Figure 3). In addition, LNA™ oligonucleotides can be made
shorter than traditional DNA or RNA oligonucleotides and still
retain a high Tm. This is important when the oligonucleotide
is used to detect short or highly similar targets.

Figure 2. The structure of LNA™. The ribose
ring is connected by a methylene bridge (orange)
between the 2’-O and 4’-C atoms thus “locking”
the ribose ring in the ideal conformation for
Watson-Crick binding. When incorporated into
a DNA or RNA oligonucleotide, LNA™ makes
the pairing with the complementary strand
more rapid and increases the stability of the
resulting duplex.

Figure 3. Replace DNA with LNA™ for higher Tm. On the left, progressive substitution of DNA nucleotides with LNA™ increases the melting temperature of
the oligonucleotide while maintaining the recognition sequence and specificity of the oligonucleotide. On the right, LNA™ substitutions allow shortening of
the oligonucleotide while maintaining the same Tm.

Same length, higher Tm

Shorter length, similar Tm

DNA

23-mer

tcgatcgattagctacgtacgta

Tm: 60°C

DNA/LNA™

23-mer

tcgatcgattAgctacgtacgta

Tm: 64°C

DNA/LNA™

23-mer

tcgatcGattAgctaCgtaCgta

Tm: 78°C

+ LNA™

23-mer

tcgatcgattagctacgtacgta

Tm: 60°C

DNA

16-mer

---atcgattAgctAcgta----

Tm: 60°C

DNA/LNA™

8-mer

---------- aGCtacGT-----

Tm: 61°C

DNA/LNA™

DNA: atcg
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LNA: ATCG
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LNA™ capture probe

Tm normalization – robust detection regardless of GC content
The Tm and therefore the affinity of an oligonucleotide
duplex can be controlled by varying the LNA™ content.
This feature can be used to normalize the Tm across a
population of short sequences with varying GC-content.
For AT-rich oligonucleotides, which have low Tm, more
LNA™ is incorporated into the LNA™ oligonucleotide to
raise the Tm of the duplex. This enables the design of LNA™
oligonucleotides with a narrow Tm range. This is beneficial
for microarray, PCR and other applications where sensitive
and specific binding to many different targets must occur
under the same conditions simultaneously. The power of Tm
normalization is demonstrated by the comparison of DNA
and LNA™ probes for detection of microRNA with varying
CG content (Figure 4).
Superior single nucleotide discrimination
Intelligent placement of LNA™ monomers ensures excellent
discrimination between closely related sequences. Differences
as small as one nucleotide can be detected. The difference in
Tm between a perfectly matched and a mismatched target is
described as the Δ Tm. Incorporation of LNA™ in oligonucleotides

can increase the Δ Tm between perfect match and mismatch
binding by up to 8 °C. The increase in Δ Tm enables better
discrimination between closely related sequences such as
members of microRNA families.

What is LNA™

Figure 4. The power of Tm normalization. The signal from DNA-based capture
probes varies with GC content and results in poor detection of many microRNAs,
whereas LNA™ probes offer robust detection of all microRNAs. Signal intensity
from microarray experiments using LNA™-enhanced (gray) or DNA- based (blue)
capture probes. Synthetic microRNAs with varying GC content were added at
100amol each.

Broad applicability
The affinity-enhancing effects of LNA™ give LNA™
oligonucleotides strand invasion properties making LNA™
excellent for in vivo applications. Incorporation of LNA™
into oligonucleotides further increases resistance to endoand exonucleases which leads to high in vitro and in vivo
stability. Since the physical properties (e.g. water solubility)
of these sequences are very similar to those of RNA and
DNA, conventional experimental protocols can easily be
adjusted to their use.
LNA™ for microRNA research
The small sizes and widely varying GC-content (5-95 %) of
microRNAs make them challenging to analyze using traditional
methods. The use of DNA or RNA based technologies for
microRNA analysis can introduce high uncertainty and low
robustness because the melting temperature (Tm ) of the
oligonucleotide/microRNA duplex will vary greatly depending
on the GC content of the sequences. This is especially
problematic in applications such as microarray profiling and
high throughput experiments where many microRNA targets
are analyzed under the same experimental conditions.These
challenges in microRNA analysis can be overcome by using
LNA™-enhanced oligonucleotides. By simply varying the LNA™
content, oligonucleotides with uniform Tm can be designed,
regardless of the GC-content of the microRNA. Exiqon has
used the LNA™ technology to Tm-normalize primers, probes
and inhibitors to ensure that they all perform well under the
same experimental conditions (Figure 6).
Another challenge of studying microRNAs is the high degree
of similarity between the sequences. Some microRNA family
members differ by a single nucleotide. LNA™ can be used to
enhance the discriminatory power of primers and probes to
allow excellent discrimination of closely related microRNA
sequences.

LNA™ offers significant improvement in sensitivity and
specificity and ensures optimal performance for all
microRNA targets.

See how LNA™ works...
Watch the LNA™ movie at
www.exiqon.com/e-talk
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Figure 5. LNA™ applications used in literature.
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DNA

LNA™ for other applications
The unique characteristics of LNA™ make it a powerful tool,
not only for microRNA research but also for the detection of
low abundance, short or highly similar targets in a number
of other applications (Figure 5).

Figure 6. LNA™ microRNA inhibitors have high uniform potency. The affinity
of traditional full length microRNA inhibitors is highly influenced by the
GC-content resulting in a Tm span of more than 40°C. In contrast, Exiqon’s
inhibitors span just 10°C around an optimal temperature.

0.20
LNA™ microRNA inhibitors

DNA-based inhibitors

0.15
Density

LNA™ has been successfully used to overcome the difficulties
of studying very short sequences and has greatly improved,
and in many cases enabled, specific and sensitive detection
of non-coding RNA and other small RNA molecules.

0.10

0.05

Intelligent and sophisticated design strategies result in
highly successful approaches to microRNA mimicry as
well as antisense oligonucleotides for target degradation
or functional interference (Figure 7).
The unique ability of LNA™ oligonucleotides to discriminate
between highly similar sequences has further been exploited in
a number of applications targeting longer RNA sequences such
as mRNA. In addition, LNA™ has been successfullyused for the
detection of low abundance nucleic acids and chromosomal
DNA.

0.00
Melting temperature

Exiqon is the home of LNA™
With our proprietary LNA™ technology and more than 10
years experience working with LNA™ applications, Exiqon
can provide you with an excellent LNA™-oligonucleotide
solution for your research needs - ensuring: optimized
Tm , optimal mismatch discrimination and high binding
specificity while keeping secondary structure and selfcomplementarity to a minimum.

Figure 7. Intelligent design strategies applying the LNA™ optimally result in powerful applications for RNA silencing and mimicry.

RNaseH

microRNA (guide strand)

+
Rapidly degraded
passenger strands
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LNA™ GapmeR

LNA™ microRNA Inhibitor

LNA™ microRNA mimic

• Large gap between LNA™ nucleotides
• Enzymatic degradation of mRNA or lncRNA

• Short gaps between LNA™ nucleotides
• Stable complex with microRNA masks ribonucleoprotein
binding sites on mRNA and lncRNA
• No degradation of RNA, no translational attenuation

• Unique triple RNA design enabled by segmented LNA™
passenger strand
• No-off-target microRNA activity from passenger strands
• No need for chemical modiﬁcation of microRNA
guide strand
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LNA™ Oligonucleotides
Design and order your own custom LNA™-enhanced oligonucleotides directly on our website.
Exiqon offers synthesis of custom oligonucleotides with a wide variety of modifications, labels,
synthesis scales and purification methods.

At a glance
• LNA™-enhanced oligos for more sensitive and specific
RNA and DNA applications
• Design your own LNA™ oligos or have Exiqon’s experts
help you
• Apply Exiqon’s LNA™ Tm Prediction tool and LNA™ Oligo
Optimizer tool to design the optimal oligo
• Select from a wide variety of modifications, labels,
synthesis scales and purifications methods

Product Description
LNA™ has been proven to be a powerful tool in many molecular
biological applications in which standard DNA oligonucleotides
or RNA riboprobes do not show sufficient affinity or specificity.
By substituting LNA™ into RNA or DNA oligonucleotides, the
LNA™ oligonucleotides can be used to overcome the difficulties
of studying very short sequences. This has greatly improved
and in many cases enabled specific and sensitive detection
of microRNA and other small RNA molecules.
The unique ability of LNA™ oligonucleotides to discriminate
between highly similar sequences has been exploited in a
number of applications targeting also longer RNA sequences
such as mRNA and lncRNA. In addition, LNA™ has also been
successfully used to enable detection of low abundance
nucleic acids and chromosomal DNA.

What is LNA™?
Read more about the LNA™ technology and applications
taking advantage of LNA™-enhancement at page 6

How to design your LNA™ oligonucleotide
Incorporation of LNA™ in a sequence strongly affects the
properties of the oligonucleotide and great care must be
taken to find the right design for your experimental purpose.
By varying the length and LNA™ content of the oligonucleotide
you can optimize your design to achieve good mismatch
discrimination, and high binding specificity, while avoiding
unacceptable secondary structure and self-complementarity.
Additional information and a number of useful tools (Figure
10) are found at exiqon.com/oligo-tools

LNA™ oligonucleotide design guidelines
Useful LNA™ oligonucleotide design guidelines and
design tools for e.g. SNP detection and FISH probes are
available at exiqon.com/oligo-tools

Let Exiqon design your LNA™ oligonucleotide
Exiqon’s in-house LNA™ experts can help you design the
best LNA™ oligonucleotide for the application and target
of your interest. Your oligonucleotide will be designed for
optimal LNA™ content and positioning in order to achieve
optimal specificity and minimal secondary structure and
self-complementarity.

Figure 8. LNA™ enables detection of SSA4 RNA in Δrip1 fixed yeast cells.
Use of a Cy3™-labeled LNA™ probe resulted in improved ISH signal and less
background staining compared to a Cy3™-labeled DNA probe (right figure).
Thomsen et al. RNA, 2005.

LNA™

DNA

Exiqon offers custom synthesized LNA™ oligonucleotides
with a variety of synthesis scales and with a wide range of
modifications, labels, synthesis scales, purification method
options. Table 1 lists a selection of these. For additional
options, please visit exiqon.com/custom-lna-oligos

9

Please view exiqon.com/oligo-tools or contact us for additional
information on our analytical services.
On-line design tools for specific RNA and microRNA
applications
Take advantage of the online design tools already available
for the following LNA™-enhanced applications at exiqon.com:
• Custom microRNA LNA™ qPCR primer sets
• Custom microRNA qPCR panels
• Batch design and ordering of microRNA LNA™
qPCR assays
• LNA™ Detection Probes for mRNA and lncRNA
• LNA™ qPCR assays for mRNA and lncRNA
• Antisense oligos for lncRNA and mRNA
(LNA™ GapmeRs)
Ordering information (Details on page 70)
Custom LNA™ oligonucleotides of your own design are best
ordered at exiqon.com/custom-lna-oligos
For assistance in designing your custom LNA™ oligonucleotides,
please contact exiqon at Exiqon.com/contact
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LNA™ probes
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Additional purification may be recommended or required
depending on potential modifications or the application
the oligonucleotide is intended for. This includes PAGE, IEHPLC, dual HPLC and RNase Free HPLC. Na+ Salt exchange
is recommended for oligonucleotides used in applications
where the presence of minute amount of toxic salts can
cause unwanted side reactions. Specific endotoxin tests
are also available.

DNA probes
50

Al
le
le

As a standard all oligonucleotides are deprotected and
desalted to remove small molecule impurities, quantitated
by UV spectrophotometry to provide an accurate measure of
yield and finally quality controlled (QC) by mass spectrometry.

Figure 9.LNA™ probes are superior to DNA probes for SNP detection. A
capture probe targeting each of the two alleles in a SNP were enhanced by
LNA™ (nucleotides shown in bold) and hybridized to the target PCR amplicon.
LNA™ incorporation increases the Tm of the probes and leads to a larger ∆ Tm
thereby improving the the mismatch discrimination ability of the assay. Probe
sequences are presented below the bars. Underlined positions indicate the
site of the SNP.

Melting temperature (Tm) °C

LNA™ Oligonucleotides

Features and benefits of using LNA™
• Ideal for specific detection of short RNA and
DNA targets
• High affinity binding to complementary RNA results in
superior potency when used for antisense inhibition
• Superior single nucleotide discrimination
• Resistant to exo- and endonucleases resulting in high
stability in vivo and in vitro applications
• Increases target specificity
• Facilitates Tm normalization
• Strand invasion properties enables detection of
“hard to access” samples
• Compatible with standard enzymatic processes

Figure 10. Useful LNA™ Oligonucleotide design guidelines and design tools
are available at exiqon.com/oligo-tools.

LNA™ Oligo Tm Prediction
Predicts the melting temperature of the LNA™ oligonucleotide.
LNA™ Oligo Optimizer
Calculates scores for self-complementarity and secondary structure
of the LNA™ oligonucleotide. The scores can be used to predict the
temperature at which an oligonucleotide is likely to form undesired
secondary structure.

Oligo Dilution Calculator
Calculates how much water or buffer must be added to a oligonucleotide
stock solution in order to attain the desired final concentration.
Oligo Resuspension Calculator
Calculates how much water or buffer is needed to resuspend a lyophilized
oligonucleotide in order to attain the desired final concentration.
Oligo Concentration Converter
Calculates the concentration and total amount of oligonucleotide in
your stock solution.

LNA™ Oligonucleotides

Table 1.Custom LNA™ oligonucleotides. Overview of selected options for modified bases, labels and other modifications. For more options, please visit
exiqon.com/custom-lna-oligos.
Quenchers

Modified bases
Universal and modified bases

5'end

Internal

3' end

LNA™

ü

ü

ü

Fluoro bases

ü

ü

5-Methyl dC

ü

ü

ü

deoxy-Inosine

ü

ü

ü

5-Nitroindole

ü

ü

2'-O-Methyl RNA Bases

ü

ü

5'end

Internal

3'end
ü

Dabcyl

Backbone modification

Phosphorothioates

5'end

Internal

3'end

ü

ü

ü

5'end

Internal

3'end

ü

Phosphorylation
Mixed bases
Phosphorylation

ü

R = A, g

H = A, C, T

Y = C, T

B = g, T, C

M = A, C

V = g, C, A

K = g, T

D = g, A, T

Amino modifiers

5'end

S= g, C

N = A, C, g, T

Amino Modifier C6

ü

Amino Modifier C12

ü

Amino Modifier C6 dT

ü

ü

Attachment Chemistry/Linkers

W = A, T

Dyes

Internal

ü

ü
ü

Amino Modifier
ü

Fluorescent dyes

5'end

3' end

Excit

Emit

Alternative

Uni-Link™ Amino Modifier

6-FAM™ (Fluorescein)

ü

ü

495

520

N/A

Labels/Antibodies

MAX 550

ü

ü

531

560

JOE 555
VIC 554

Biotin

ü

Biotin dT

ü

Biotin-TEG

ü

Biotin Dual

ü

PC Biotin

ü

Internal

TYE™ 563

ü

ü

549

563

Cy3™

TEX 615

ü

ü

596

615

Texas Red®-X 617

TYE™ 665

ü

645

665

Cy5™

TYE™ 705

ü

686

705

N/A

TET™

ü

522

539

N/A

HEX™

ü

538

555

N/A

Fluorescein dT

ü

495

520

N/A

ü

Rhodamine dyes

3'end

ü

ü
ü
ü

Spacers
Spacer 9

ü

ü

Spacer 18

ü

ü

C3 Spacer

ü

ü

ü

Other

TAMRA™
TAMRA™ NHS Ester

ü

ROX™ NHS Ester

ü

ü

ü

559

583

N/A

ü

559

583

N/A

588

608

N/A

ü

Digoxigenin NHS Ester (DIG)
Cholesteryl-TEG

ü

ü
ü
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RNA
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miRCURY™ Exosome
& RNA Isolation Kits

Exosome Isolation kits (page 14)
• High quality recovery of
exosomes for RNA proﬁling and
exosome surface markers

RNA Isolation kits (page 15)
• Get total RNA from a wide
range of sources with fast,
simple and non-toxic protocols

RNA isolation services (page 56)
• Have Exiqon isolate your RNA
as part of your RNA-seq service
project

Exiqon NGS
Services

Exiqon lncRNA &
mRNA qPCR

miRCURY™ RNA
labeling kits

LNA™ Detection
Probes

mRNA and whole transcriptome
NGS services (page 57)
• Complete sample-to-answer
RNA-seq service
• Let Exiqon’s service team of
experienced RNA scientists and
bioinformaticians perform your
RNA-seq project

Exiqon qPCR system
for lncRNA and mRNA
• New product to be launched
Summer 2015. Please visit
exiqon.com for more information
or for custom designing of
LNA™-enhanced primers

Hi-Power RNA
Labeling Kits (page 17)
• Fast, simple and uniform
labeling of total RNA for use
with microarrays

LNA™-enhanced
detection probes (page 18)
• Ideal for Northern blotting
• Sensitive and speciﬁ c probes
for any RNA target of interest
• Single nucleotide mismatch
discrimination for identiﬁ cation
of e.g. mutations or splice
variants

LNA™ Detection
Probes

LNA™-enhanced ISH probes (page 18)
• Sensitive and speciﬁ c probes for any RNA target of interest
• Ideal for FISH studies
• Available with a wide variety of modiﬁ cations

LNA™ GapmeRs

LNA™ GapmeRs for knockdown of lncRNA and mRNA (page 20)
• Highly speciﬁ c antisense LNA™ GapmeRs with superior potency for inhibition of any lncRNA and mRNA
• Ideal alternative to siRNA for Knockdown of nuclear retained RNAs
• Active and highly stable in vivo and in vitro

RNA Product Overview

”

Exiqon has a solution for any step
of an RNA research project.
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RNA | Isolation

Exosome Isolation Kits

At a glance
• Straightforward protocol for isolation of exosomes in
less than 2 hours
• No ultra-centrifugation
• No phenol chloroform required
• High recovery rate of exosomes
• Full compatibility with Exiqon’s miRCURY™ RNA
isolation Kits.

Product coverage
Two kits are available for exosome isolation:
• miRCURY™ Exosome Isolation Kit – serum and plasma
for isolation of exosomes from serum and plasma samples
• miRCURY™ Exosome Isolation Kit - Cells, urine and CSF
for isolation of exosomes from up to 10 mL of sample

Furthermore, the miRCURY™ Exosome isolation kits work
as a means of concentrating the sample with minimal
interference from inhibitors, ensuring high call rates from
low-content samples like urine and CSF.

Figure 12. NanoSight measurements of pelleted exosomes and discarded
supernatant demonstrate a very high recovery rate of exosomes from
serum using the miRCURY™ Exosome Isolation kit.
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Particles per ml (x108)

Exosome Isolation Kits

Efficient isolation of exosomes from various biofluids by straightforward protocol in less than
2 hours. Developed for seamless integration with miRCURY™ RNA isolation kits.

Both kits are designed to work optimally with our miRCURY™
RNA Isolation Kits. Please follow Figure 11 for selection of
recommended RNA isolation kit. The exosome isolation
kits ensures a very high recovery rate of exosomes, and the
majority of the membrane encapsulated microparticles ends
up in the pelleted fraction (Figure 12).
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Sample
type

Cultured cells, urine, CSF
or other biofluids

Serum or plasma

Exosome
extraction kit

miRCURY™ Exosome Isolation
kit – Cells, urine and CSF

miRCURY™ Exosome Isolation
kit – Serum and plasma

RNA
isolation kit

Figure 11.Exosome and RNA isolation kits selection guide. Select the
optimal combination of miRCURY™ Exosome Isolation kit and miRCURY™
RNA Isolation kit for your samples.

miRCURY™ RNA Isolation
kit – Cell and Plant

miRCURY™ RNA Isolation
kit – Biofluids
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Ordering information (Details on page 70)
Kit

Product description

Product no.

miRCURY™ Exosome
Isolation Kit – Serum and
plasma

All buffers needed for isolation of
Exosomes from serum/plasma incl.
Thrombin for pretreatment of plasma
samples. Reagents for 16x1.5 mL sample
or 50x0.25 mL.

300101

miRCURY™ Exosome
Isolation Kit – Cells, urine
and CSF

All buffers needed for isolation of
Exosomes from liquid samples other than
serum/plasma e.g. Urine or CSF. Reagents
for 24 x 5 mL urine isolations or 12 x 10 mL
extractions or more than 80 x 1.5 mL.

300102

For updated product information, go to
exiqon.com/exosome-isolation-kits

RNA | Isolation

RNA Isolation Kits
Fast, easy and robust RNA isolation from various sample types with superior yield and RNA
quality for downstream RNA profiling.

Product coverage
We offer three different RNA purification kits:
• miRCURY™ RNA Isolation Kit – Cell & Plant provides a
rapid method for purification of total RNA from cultured
animal cells, small tissue samples, blood, yeast, fungi,
bacteria and plants
• miRCURY™ RNA Isolation Kit – Tissue is specifically
optimized for purification of total RNA from human and
animal tissue samples
• miRCURY™ RNA Isolation Kit - FFPE is a fast method
for isolating RNA from archived samples using a non-toxic
paraffin dissolver

RNA Isolation Kits

At a glance
• High quality total RNA isolation from a wide range
of sources
• Fully compatible with Exiqon’s NGS Services, qPCR
and Northern blot products
• Fast, easy and robust protocol for reproducible RNA
purifications in just 20 minutes
• Excellent compatibility with RNAlater ®
• No toxic organic solvents used

Selected publication
Eld et al. Mol Immunol. 2012, 50:278-86
Ordering information (Details on page 70)
Kit

Product description

Product no.

miRCURY™ RNA Isolation
Kit – Cell & Plant (50)

50 spin columns, reagents and buffers
for total RNA isolation

300110

miRCURY™ RNA Isolation
Kit – Tissue (50)

50 spin columns, enzyme, reagents and
buffers for total RNA isolation

300111

miRCURY™ RNA Isolation
Kit – FFPE (50)

50 spin columns, enzyme, reagents and
buffers including deparaffinization
removal for total RNA isolation

300115

For updated product information, go to
exiqon.com/rna-isolation

Figure 13. Fast and simple 3-step RNA isolation procedure using miRCURY™
RNA Isolation kits. 1) Lysis and protein precipitation, 2) washing column,
3) Eluting purified RNA.

Spin

Step 1:
Lysis and protein precipitation. Add ethanol /
isopropanol and spin down.

Wash

Step 2:
Wash the column with the included Wash Solution.

Choose the right isolation kit for your samples using the guide
in Figure 14.
Fast, easy and robust RNA isolation
Exiqon's miRCURY™ RNA Isolation kits offer high quality
RNA purification based on spin columns using a separation
matrix containing an advanced proprietary resin.
RNA is separated from other cell components, such as
proteins, without the use of toxic phenol and chloroform in
a fast and easy procedure with high reproducibility between
individual isolations. The end result is high-purity total RNA
ready for a wide range of downstream applications.

Elute

Step 3:
Elute your puriﬁed total RNA.
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Figure 14. Select the right miRCURY™ RNA Isolation kit for your samples. Exiqon's RNA isolation kits are available for many different kinds of samples.
Find out which kit is ideal for your samples and what downstream detection method to use.

Sample type

Cultured cells, Plant Tissues
Small human/animal Tissue samples*
Whole Blood

Recommended kit

Recommended detection method

miRCURY™ RNA Isolation
Kit - Cell and Plant

Exosomes**

RNA Isolation Kits

RNA fraction

Total RNA

Tissue

miRCURY™ RNA Isolation
Kit - Tissue

FFPE***

miRCURY™ RNA Isolation
Kit - FFPE

Exiqon's NGS Services, LNA™ qPCR system
and LNA™ Detection probes
for Northern blotting

* For brain and adipose tissue use special protocol in appendix C. Extra Lysis Additive (Product No. 300121) required.
** Exosomes derived from cultured cells, urine and CSF (see Figure 11)
*** Yield from FFPE samples vary depending on tissue and input amount, low yield might not be compatible with array. LncRNA/mRNA from FFPE samples is typically fragmented.
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RNA | Expression Profiling

Hi-Power Labeling Kits
High-performance RNA labeling kits enabling uniform end labeling of RNAs for consistent and
reliable performance in a range of applications.
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Save time and get consistent results
The miRCURY LNA™ Hi-Power Labeling Kits ensure that
exactly one fluorescent molecule is attached to each RNA.
Use the kits for fast and simple labeling of total RNA. Once
labeled, the RNA can be applied to many different downstream
applications.

Figure 15. Uniform labeling. The miRCURY LNA™ Hi-Power Labeling Kit
incorporates only one fluorescent label per RNA. This results in uniform
labeling independent of the sequence at the 3’-end of the target RNA molecule

UU

Kits are available for both single and dual color labeling of
total RNA.

Hi-Power labeling offers very high signal intensity
Exiqon's miRCURY LNA™ Hi-Power Labeling Kit offers class
leading signal-to-noise ratios. This means that RNAs that
were previously just below the level of detection, can now be
readily detected. More RNA molecules can be detected from
the same amount of input RNA. Furthermore, it is possible
to work with very small RNA input amounts and still get
good data with a high number of detected RNA molecules.

Log2 (intensity)

Product coverage
The miRCURY LNA™ Hi-Power Labeling Kit allows for fast
and robust labeling of 3'end labeling of total RNA. It offers
truly amazing performance with very high signal intensity
compared to competing products. Furthermore, it is very easy
to use with uniform labeling of the target RNA molecules.

Hi-Power Labeling Kits

At a glance
• A simple two-step protocol
• Consistent and reliable results
• Uniform labeling - no post-labeling clean-up necessary
• Compatible with all common microarray scanners,
fluorescent microscopes and readers

Ordering information (Details on page 70)

For excellent performance, combine with Exiqon's
miRCURY™ RNA Isolation kits for isolation of total RNA
from cell, plant, tissue or FFPE material. Learn more at
exiqon.com/rna-isolation

Uniform labeling for reliable results
The labeling kits are used for single and dual color uniform
3'end labeling of total RNA samples (See Figure 15). The dyes
used (Hy3™ and Hy5™) are spectrally equivalent to the wellknown Cy3 and Cy5 fluorophores, allowing for comparison
of the RNA expression patterns.

miRCURY LNA™
Hi-Power Labeling Kits

Product description

Product no.

Hy3™

Fluorescent labeling of total RNA.
24 rxns

208034

Hy5™

Fluorescent labeling of total RNA.
24 rxns

208033

Hy3™/Hy5™

Fluorescent labeling of total RNA.
2x12 rxns

208035

For updated product information, go to
www.exiqon.com/rna-labeling-kits
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RNA | Localization

LNA™ Detection Probes:
ISH and Northern Blotting
LNA™ Detection Probes:
ISH and Northern Blotting

LNA™-enhanced probes for lncRNA and mRNA in situ hybridization and Northern blotting with
superior sensitivity and specificity. Use Exiqon’s design software to design the optimal probe
for your target.

At a glance
• Superior sensitivity and specificity compared to DNA
probes and riboprobes
• Designed in minutes using proprietary algorithms
developed by Exiqon’s LNA™ experts
• No cloning expertise needed
• Excellent tissue penetration
• Available with a wide selection of labels

Product coverage
• Custom LNA™ Detection Probes for lncRNA and mRNA
are highly sensitive LNA™ -enhanced probes for in situ
hybridization and Northern blotting that can be designed
specifically to target your lncRNA or mRNA sequence using
Exiqon’s sophisticated design tool. They are available with
a large selection of 5’ and 3’ labels and in a ready-to-label
version for manual labeling using standard end-labeling
techniques.

Excellent discrimination between similar RNAs
LNA™ Detection Probes, being short and binding with high
specificity, are ideal for discriminating between highly similar
RNAs, e.g. closely related isoforms or splice variants. The
high affinity of these probes for their target sequences
means that stringent hybridization and washing conditions
can be used, despite the short lengths of the probes, while
both sample input and exposure time can be reduced when
used for Northern blotting.
Higher sensitivity with double DIG-labeled probes
For both Northern blotting and in situ hybridization using
non-radioactive methods, we recommend double (3' and 5')
DIG-labeled probes as the signal-to-noise is greatly increased
due to a synergistic effect of the labels.

May be used in combination with Exiqon's miRCURY LNA™
microRNA ISH Buffer for faster optimization of FFPE
in situ hybridization. For more details see
exiqon.com/mirna-ish-buffer

Pre-designed positive and negative control probes are also
available.
Sophisticated and fast online design software
Custom LNA™ Detection Probes for Northern blotting and in
situ hybridization are designed in minutes for any lncRNA or
mRNA target using our advanced online design software. In
less than a minute, the software evaluates more than 5,000
probe designs based on more than 20 design criteria. As a
result the process ensures that high-quality probes can be
designed for any sequence.

Selected publications
Darnell et al. RNA 2010, 16: 632-7
Andreassi et al. Nat. Neurosci. 2010, 13: 291-301
Ordering information (Details on page 70)
Custom LNA™ Detection probes for lncRNA and mRNA

Product no.

Custom probe, 250 nmol- 10 µmol

300500

Positive and negative control probes

30051x-xx

Go to Custom LNA™ Detection probe design tool at exiqon.com/
mrna-in-situ-hybridization to learn more and order your LNA™
Detection probes.
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LNA™ Detection Probes:
ISH and Northern Blotting

”

We got beautiful results
repeatedly and could even detect
the probes ﬂuorescently.
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RNA | Functional Analysis

Antisense GapmeRs

Antisense GapmeRs

Potent antisense oligonucleotides for highly efficient knockdown of mRNA and lncRNA.
RNase H-activating LNA™ GapmeRs designed using advanced algorithms to ensure superior
performance and high success rate.

At a glance
• Highly potent single stranded antisense oligonucleotides
(ASO) for silencing of lncRNA and mRNA
• Function by RNase H dependent degradation of
complementary RNA targets
• Active in vivo and in vitro - enabling the analysis RNA
function in a wide range of model systems
• Excellent alternative to siRNA for knockdown of mRNA
and lncRNA
• Taken up by cells without transfection reagents
• Designed with sophisticated and empirically developed
algorithm for potent and specific knockdown of
target RNAs

Product coverage
LNA™ GapmeRs can be designed for any RNA target > 200
nucleotides and are available in four different categories
depending on application:
• LNA™ GapmeR in vitro Standard Cost effective for initial
screening of multiple designs using standard cell-lines
• LNA™ GapmeR in vitro Premium HPLC- purified
GapmeRs with guaranteed purity suitable for most cell
assays, also available with 5’or 3’ fluorescent labels
• LNA™ GapmeR in vivo Ready High quality, animal-grade
GapmeRs recommended for any projects that have
in vivo testing as the ultimate goal. Also recommended
for hard-to-transfect cell lines such as B-cells, primary
cell lines, cells in suspension etc
• Custom LNA™ GapmeR – in vivo Large Scale
The same high quality and purity as the in vivo Ready
GapmeRs available with custom large scale yields.
Validated positive and negative controls are also available.

Efficient silencing and fewer off-target effects
LNA™ GapmeRs are ASOs 14-16 nucleotides in length. They
contain a central stretch (“gap”) of DNA monomers flanked
by blocks of LNA™ modified nucleotides (Figure 16). LNA™
in the flanks confers nuclease resistance to the oligo while
at the same time increasing target affinity regardless of GC
content. The central DNA “gap” activates RNase H cleavage
of the target RNA upon binding (Figure 17). LNA™ GapmeRs
have fully phosphorothioated backbones which ensure
exceptional resistance to enzymatic degradation.
RNase H enables extremely efficient knockdown of both
nuclear retained RNAs (e.g. lncRNAs) and RNAs destined
for the cytoplasm. Being single stranded, LNA™ GapmeRs
allow strand-specific knockdown of RNAs and minimize
off-target effects due to the lack of a passenger strand.
Furthermore, LNA™ GapmeRs act independently of the RNA
induced silencing complex (RISC), so there are no issues
with saturation of RISC.

Figure 16. Unique short single-stranded ASO design. LNA™ GapmeRs
contain a DNA part flanked by LNA™. The LNA™ parts increase the affinity
for the target and confers nuclease resistance. RNase H is activated by the
DNA part of the ASO.

LNA™

DNA

LNA™

Nuclease
resistance
High afﬁnity

Nuclease
resistance
High afﬁnity

RNase H
activating

Design your LNA™ GapmeRs at exiqon.com/gapmers
You can also submit your RNA sequence and let our tech
support handle the design for you: exiqon.com/contact
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Figure 17. Mode of action of LNA™ GapmeRs. LNA™ GapmeRs hybridize with
complementary RNA in the nucleus. The central DNA part of the GapmeR
catalyzes endonucleolytic cleavage of RNA in the center of the target sequence
by recruitment of RNaseH. The two generated fragments are then degraded
rapidly by exonucleases. The LNA™ GapmeR is released and will continue
catalyzing degradation of further RNA molecules.

Transcription

No transfection reagent needed
Due to their small size, exceptional potency and stability, LNA™
GapmeRs are taken up efficiently by cells directly from the
culture medium. With many cell lines potent knockdown of
target RNA is therefore achievable with unassisted delivery
(Figure 19), avoiding the confounding cytotoxic effects normally
associated with transfection reagents.

Antisense GapmeRs

mRNA or lncRNA

In addition lncRNAs often derive from transcriptionally complex
loci with overlapping sense and antisense transcripts. Strand
specific knockdown is therefore of crucial importance which is
guaranteed with GapmeRs because they are single stranded.

LNA™ GapmeR

RNaseH
RNase H cleavage

Degraded mRNA
or IncRNA

Study RNA function in live animal models
Excellent pharmacokinetic and pharmacodynamic properties of
LNA™ GapmeRs have been demonstrated in many different
tissues and organs. LNA™ antisense oligonucleotides are well
tolerated and show low toxicity in vivo. In addition, short, high
affinity LNA™ GapmeRs are active at lower concentrations
compared to other antisense oligonucleotides. The incorporation
of LNA™ increases the serum stability of the ASO.

Figure 18. LNA™ GapmeRs have higher success rate and potency compared
to siRNAs. The potency of different designs of LNA™ GapmeRs and siRNAs
from a leading competitor for mRNA target X was compared. All five of the
LNA™ GapmeRs show the most potent effect in reduction of the mRNA target
and with excellent dose-response.
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siRNA transfected BT474 cells
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0.3
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The application of choice for knockdown of lncRNA
Loss of function analysis of lncRNA is particularly challenging for
several reasons. Many lncRNAs are involved in transcriptional
regulation by attracting chromatin modifying enzymes to
certain DNA targets. Confined to the nuclear compartment
these lncRNAs are inefficiently targeted by siRNA. In contrast,
nuclear retained RNAs are particularly sensitive to LNA™
GapmeRs exactly because they share the nuclear compartment
with RNaseH, the endonuclease responsible for LNA™
GapmeR activity (Figures 17, 19 and 20).

25 nM

0

Potent knockdown of mRNA
The efficacy of mRNA knockdown with LNA™ GapmeRs rivals
that of siRNA (Figure 18). LNA™ GapmeRs are therefore an
excellent alternative for researchers looking for a method
that works independently of RISC and has no microRNA-like
off-target effects.

1 nM

0.3

1 nM

Sophisticated and fast online design software tool
LNA™ GapmeRs are designed using an empirically derived
design tool that incorporates our more than 20 years of
experience with LNA™ design. For each RNA target the tool
evaluates thousands of possible GapmeR designs against
>30 design parameters and identify the GapmeR most likely
to give potent and specific target knockdown.

Scramble
siRNA

21

In addition, formulation (e.g. liposomes or cationic complexes)
is not required for efficient delivery in vivo, making the
workflow easier.

Figure 19. LNA™ GapmeRs are taken up excellently by unassisted delivery
(gymnosis). LNA™ GapmeRs can be delivered to cell-lines by adding them
directly to the culture medium without transfection reagents - so called
gymnosis. This can be useful with hard-to-transfect cell lines and to avoid
experimental artifacts introduced by transfection reagents.

Antisense GapmeRs

Relativ Malat-1 expression
(norm. GAPDH)

Ordering information (Details on page 70)
120

LNA™ GapmeR

Product no.

100

in vitro Standard, 5 nmol

300600

in vitro Premium, ready to label, 5 nmol

300601-00

in vitro Premium, 5’ fluorescein label, 5 nmol

300601-04

in vitro Premium, 3’ fluorescein label, 5 nmol

300601-08

80
60
40
20
0
Untreated

LNA™
GapmeR
Malat 1

LNA™
GapmeR
control

LNA™
GapmeR
Malat 1

Standard transfection

LNA™
GapmeR
control

Unassisted uptake

LNA™ GapmeRs have also been shown to have high potential
to penetrate the cell membrane barrier and successfully
interact with intracellular and even nuclear retained targets.
Effective and long lasting knockdown of mRNA and lncRNA
can be achieved in a broad range of tissues with LNA™
GapmeRs administered in live animal models (Figure 20).

in vivo Ready, ready to label, 5 nmol

300602-00

in vivo Ready, 5’ fluorescein label, 5 nmol

300602-04

in vivo Ready, 3’ fluorescein label, 5 nmol

300602-08

in vivo Ready, ready to label, 20 nmol

300603-00

in vivo Ready, 5’ fluorescein label, 20 nmol

300603-04

in vivo Ready, 3’ fluorescein label, 20 nmol

300603-08

For in vivo use, custom large scale (mg), modifications on demand

500175

Selected publications
Michalik et al. Circ. Res. 2014, 114: 1389-97
Xing et al. Cell 2014, 159: 1110-1125

Figure 20. Efficient and long lasting knockdown in vivo with LNA™ GapmeRs. LNA™ GapmeR for knockdown of Malat 1 in mice was injected subcutaneously
over a period of 4 weeks. Samples from a broad range of tissues from the mice were collected up to 5 weeks after last LNA™ GapmeR administration, where
the knockdown effect was still highly efficient in all tissues.
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2 days

5 weeks

Fat Pad

2 days

LNA™ MALAT1

PBS mock

LNA™ MALAT1

PBS mock

LNA™ MALAT1

PBS mock

LNA™ MALAT1

PBS mock

LNA™ MALAT1

PBS mock

LNA™ MALAT1

PBS mock

LNA™ MALAT1

PBS mock

LNA™ MALAT1

PBS mock

LNA™ MALAT1

PBS mock

LNA™ MALAT1

PBS mock

0

5 weeks

Muscle

Antisense GapmeRs

”

Antisense GapmeRs offer efﬁcient
knockdown of mRNA and lncRNA.
Design a GapmeR for your favorite RNA at exiqon.com/gapmers
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Product Overview
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RNA Isolation Kits (page 28)
• Get total RNA from a wide
range of sources with fast,
simple and non-toxic protocols

isolation Services (page 56)
• Have Exiqon isolate your RNA
as part of your exosomes and/
or NGS, Array or qPCR service
project

miRCURY LNA™
Universal RT
microRNA PCR

miRCURY LNA™
microRNA Array

miRCURY LNA™
microRNA Detection
Probes

Expression Proﬁling

Exosome Isolation Kits (page 26)
• High quality recovery of
exosomes for microRNA
proﬁling

microRNA and Small RNA
NGS Services (page 57)
• Complete sample-to-answer
NGS service
• Let Exiqon’s service team of
experienced RNA scientists and
bioinformaticians perform your
microRNA or small sequencing
project

Universal RT microRNA PCR (page 33)
• Complete qPCR platform
optimized for microRNA
quatitation including all
reagents needed
• Superior sensitivity and
speciﬁcity for accurate
microRNA proﬁling from various
types of samples incl. bioﬂudids
• Flexible assay format: individual
primer sets, miRNome panels,
focus panels and fully
customizable panels
microRNA qPCR Proﬁling
Serivces (page 64)
• Complete sample-to-answer
microRNA proﬁling service
performed by Exiqon's
microRNA experts

microRNA Microarray – hsa, rno,
mmu (page 31)
• Extremely sensitive and speciﬁ c
microarray s for robust and
reliable global microRNA
epression proﬁling
Hi-Power Labeling Kits (page 30)
• Fast, simple and uniform
labeling of total RNA for use with
microarrays
microRNA Microarray Proﬁling
Serivces (page 61)
• Complete sample-to-answer
microRNA proﬁling service
performed by Exiqon's
microRNA experts

microRNA Detection Probes for
Northern Blotting (page 40)
• Get improved sensitivity and
speciﬁ city with these LNA™enhanced detection probes

Localization

miRCURY™ Exosome
& RNA Isolation Kits

Exiqon NGS
Services

miRCURY LNA™
microRNA Detection

Functional Analysis

microRNA Product Overview

Isolation

microRNA

microRNA Detection Probes for
in situ hybridization (page 40)
• Sensitive and speciﬁ c ISH
probes for all microRNAs

microRNA ISH Optimization Kits ,
FFPE (page 44)
• Kits and a one-day protocol for
optimization of microRNA ISH
from many sample sources

miRCURY LNA™
microRNA Inhibitor

miRCURY LNA™
microRNA Mimic

microRNA Inhibitors and Power Inhibitors (page 46)
• Highly potent inhibitors for speciﬁ c and longlasting knockdown of microRNA
In vivo LNA™microRNA inhibitors (page 49)
• Superior inhibition of microRNA in animal
models
microRNA Inhibitor Libraries (page 46)
• Cost-effective screening of human and mouse
microRNA function

microRNA Mimics (page 50)
• Unique triple RNA strand mimics design for
speciﬁ c microRNA mimicry without off-target
microRNA activity
• Biotinylated mimics for pull-down studies

miRCURY LNA™
microRNA Target Site
Blocker
microRNA Target Site Blockers (page 52)
• High-afﬁ nity microRNA target site blockers
(TSBs) for the study of single microRNA
target sites – in vivo and in vitro
• Ideal for determining which pathway is
involved in the observed effects of microRNA
inhibition

microRNA Product Overview

”

Exiqon's technical support is very
efﬁcient and I believe they strive
to give the best possible service to
their customers.
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microRNA | Isolation

Exosome Isolation Kits
Efficient isolation of exosomes from various biofluids by straightforward protocol in less than
2 hours. Developed for seamless integration with miRCURY™ RNA isolation kits.

Exosome Isolation Kits

At a glance
• Straightforward protocol for isolation of exosomes in
less than 2 hours
• No ultra-centrifugation
• No phenol chloroform required
• High recovery rate of exosomes
• Full compatibility with Exiqon’s miRCURY™ RNA
isolation Kits and miRCURY LNA™ Universal RT
microRNA PCR

Furthermore, the miRCURY™ Exosome isolation kits work
as a means of concentrating the sample with minimal
interference from inhibitors, ensuring high call rates from
low-content samples like urine and CSF.

Figure 22. NanoSight measurements of pelleted exosomes and discarded
supernatant demonstrate a very high recovery rate of exosomes from
serum using the miRCURY™ Exosome Isolation Kit.
Exosomes from serum

Product coverage
Two kits are available for exosome isolation:
• miRCURY™ Exosome Isolation Kit – Serum and plasma
• miRCURY™ Exosome Isolation Kit - Cells, urine and CSF
Both kits are designed to work optimally with our miRCURY™
RNA Isolation Kits. Please follow Figure 21 for selection of
compatible RNA isolation kit. The exosome isolation kits
ensures a very high recovery rate of exosomes, and the
majority of the membrane encapsulated microparticles ends
up in the pelleted fraction (Figure 22).
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Figure 21.Exosome and RNA isolation kits selection guide. Select the optimal combination of miRCURY™ Exosome Isolation kit and miRCURY™ RNA
Isolation kit for your samples.
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Sample type

Recommended exosome
extraction kit

Recommended Exosome
Isolation kit

Cultured cells, urine, CSF
or other biofluids

miRCURY™ Exosome Isolation Kit –
Cells, urine and CSF

miRCURY™ RNA Isolation Kit –
Cell and Plant

Serum or plasma

miRCURY™ Exosome Isolation Kit –
Serum and plasma

miRCURY™ RNA Isolation Kit –
Biofluids

Recommended Detection
method

miRCURY LNA™
Universal RT
microRNA PCR

Ordering information (Details on page 70)
Kit

Product description

Product no.

miRCURY™ Exosome
Isolation Kit – Serum and
plasma

All buffers needed for isolation of
Exosomes from serum/plasma incl.
Thrombin for pretreatment of plasma
samples. Reagents for 16x1.5 mL sample
or 50x0.25 mL.

300101

miRCURY™ Exosome
Isolation Kit – Cells, urine
and CSF

All buffers needed for isolation of
Exosomes from liquid samples other than
serum/plasma e.g. Urine or CSF. Reagents
for 24 x 5 mL urine isolations or 12 x 10 mL
extractions or more than 80 x 1.5 mL.

300102

Microvesicles that are larger than exosomes (up to 1 µm) are
typically formed by blebbing of the plasma membrane, whereas
exosomes are released by exocytosis from multivesicular
bodies of the endosome.

Figure 23. The structure of an exosome. Exosomes are membraneencapsulated particles typically ranging from 20 to 120 nm in size and contain
multiple macromolecules: Proteins, mRNA and microRNA and recently they
have also been reported to contain DNA. A number of surface proteins are
found exclusively in exosomes.

For updated product information, go to
exiqon.com/exosome-isolation-kits

LAMP 1/2
ICAM-1

CD9
MHC I
mRNA

CD63

DNA
MHC II

Exosome Isolation Kits

Why study exosomes?
Exosomes are cell derived membranous particles ranging
in size from 20 to 120 nm, approximately the same size as
viruses but considerably smaller than microvesicles (Figure
23). Exosomes are excreted from cells into the surrounding
media and can be found in many if not all body fluids. Their
proposed role as intercellular hormone-like messengers
together with their stability as carrier of proteins and RNA
make them ideal as biomarkers for a variety of diseases and
biological processes.

microRNA
CD81

Proteins

20-120nm

Exosomes are secreted by most cell types and are formed
by the fusion of multivesicular bodies with the plasma
membrane. They are believed to be involved in a number of
functions, including:
• Immune regulation (e.g. tumor derived exosomes may help
the tumor to evade the immune response)
• Blood coagulation
• Cell migration
• Cell differentiation
• Cell-to-cell communication

Superior RNA isolation from Exosomes
Eldh et al. demonstrates the importance of RNA isolation methods for analysis
of exosomal RNA and that Exiqon's miRCURY™ RNA Isolation K its offer the
best method out of 7 tested. Eldh et al. Mol. Immun. 2012, 50: 278-286.
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microRNA | Isolation

RNA Isolation Kits
Fast, easy and robust RNA isolation from various sample types with superior yield and RNA
quality for downstream microRNA profiling.

RNA Isolation Kits

At a glance
• High quality total RNA isolation from a wide range
of sources
• Fully compatible with Exiqon’s PCR, Array, NGS Services
and Northern blot products
• Fast, easy and robust protocol for reproducible RNA
purifications in just 20 minutes
• Excellent compatibility with RNAlater ®
• No toxic organic solvents

Product coverage
We offer four different RNA purification kits:
• miRCURY™ RNA Isolation Kit – Biofluids purifies low
abundance small RNA (<1000 bp) from samples such as
serum, plasma, urine and CSF
• miRCURY™ RNA Isolation Kit – Cell & Plant provides a
rapid method for purification of total RNA from cultured
animal cells, small tissue samples, blood, yeast, fungi,
bacteria and plants
• miRCURY™ RNA Isolation Kit - Tissue is specifically
optimized for purification of total RNA from human or
animal tissue samples
• miRCURY™ RNA Isolation Kit - FFPE is a fast method
for isolating RNA from archived samples using a non-toxic
paraffin dissolver
Choose the right isolation kit for your samples using the guide
in Figure 25.
Fast, easy and robust RNA isolation
Exiqon's miRCURY™ RNA Isolation kits offer high quality
RNA purification based on spin columns using a separation
matrix containing an advanced proprietary resin.
RNA is separated from other cell components, such as
proteins, without the use of toxic phenol and chloroform in
a fast and easy procedure with high reproducibility between
individual isolations.
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The end result is high-purity RNA ready for a wide range of
downstream applications.
Selected publication
Eld et al. Mol Immunol. 2012, 50: 278-86

Figure 24.Fast and simple 3-step RNA isolation procedure using miRCURY™
RNA Isolation kits. 1) Lysis and protein precipitation, 2) washing column, 3)
Eluting purified total RNA.

Spin

Wash

Elute

Ordering information (Details on page 70)
Kit

Product description

Product no.

miRCURY™ RNA Isolation
Kit – Cell & Plant (50)

50 spin columns, reagents and buffers
for total RNA isolation

300110

miRCURY™ RNA Isolation
Kit – Tissue (50)

50 spin columns, enzyme, reagents and
buffers for total RNA isolation

300111

miRCURY™ RNA Isolation
Kit – Biofluids (50)

50 spin columns, reagents and buffers for
miRNA isolation

300112

miRCURY™ RNA Isolation
Kit – Biofluids (10)

10 spin columns, reagents and buffers for
miRNA isolation

300113

miRCURY™ RNA Isolation
Kit – FFPE (50)

50 spin columns, enzyme, reagents and
buffers including depararaffinization
removal for total RNA isolation

300115

For updated product information, go to
exiqon.com/rna-isolation

Figure 25. Choose the right miRCURY™ RNA Isolation kit for your samples. Exiqon RNA isolation kits are available for many different kinds of samples. Find
out which kit is ideal for your samples and what downstream detection method to use.

Sample type

Recommended kit

RNA fraction

Recommended detection method

Serum / Plasma, Urine
CSF, Other bioﬂuids
Exosomes from serum/plasma

miRCURY™ RNA Isolation
Kit - Bioﬂuids

Small RNA

miRCURY LNA™ Universal RT
microRNA PCR

Cultured cells, Plant Tissues
Small human/animal tissue sample*
Exosomes**
Whole Blood

miRCURY™ RNA Isolation
Kit - Cell and Plant

miRCURY LNA™ Universal RT
microRNA PCR
or
Total RNA

Tissue

miRCURY™ RNA Isolation
Kit - Tissue

miRCURY LNA™ microRNA Array
or
Exiqon Services
(NGS, qPCR or Array)

FFPE***

miRCURY™ RNA Isolation
Kit - FFPE

* For brain and adipose tissue use special protocol in appendix C. Extra Lysis Additive (Product No. 300121) required.
** Exosomes derived from cultured cells, urine, CSF (see Figure 21).
*** Yield from FFPE samples vary depending on tissue and input amount, low yield might not be compatible with array. LncRNA/mRNA from FFPE samples is typically fragmented.

RNA Isolation Kits

Best-in-class RNA isolation
In a study comparing Exiqon’s miRCURY™ RNA Isolation Kit for Biofluids to competing commercial kits, it was found
that Exiqon’s kit offers the best combination of performance and ease-of-use. Reference: McAlexander et al. Front.
Genet. 2013, 4: 83
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Hi-Power Labeling Kits
High-performance RNA labeling kits for use with microRNA microarrays. Uniform labeling of
microRNAs for consistent and reliable single or dual color experiments.

Figure 26 Uniform labeling. The miRCURY LNA™ microRNA Hi-Power Labeling
Kits incorporate only one fluorescent label per microRNA. This results in
uniform labeling independent of the sequence at the 3’-end of the microRNA.

20
16
Log2 (intensity)

Hi-Power Labeling Kits

At a glance
• A simple two-step protocol requiring no small RNA
enrichment
• Consistent and reliable results
• Uniform labeling - no post-labeling clean-up necessary
• Compatible with all common microarray scanners
• Optimized for use with Exiqon's miRCURY LNA™
microRNA microarrays

12
8
4

Product coverage
The miRCURY LNA™ microRNA Hi-Power Labeling Kit allows
for fast and robust labeling of 3'end labeling of total RNA.
It offers truly amazing performance with very high signal
intensity compared to competing products. Furthermore, it
is very easy to use for uniform labeling of the microRNAs.
Kits are available for both single and dual color labeling of
total RNA.
Save time and get consistent results
The miRCURY LNA™ microRNA Hi-Power Labeling Kits
are the perfect complement to Exiqon’s highly sensitive and
specific LNA™ microarrays. Use the kits for fast and simple
labeling of total RNA. Once labeled, the RNA can be applied
directly to the microarray without subsequent microRNA
enrichments or other time-consuming sample handling steps.
Uniform labeling for reliable results
The labeling kits are used for single and dual color uniform
3'end labeling of total RNA samples (Figure 26). The dyes
used (Hy3™ and Hy5™) are spectrally equivalent to the wellknown Cy3 and Cy5 fluorophores, allowing for comparison
of microRNA expression patterns.

For excellent performance, combine with Exiqon's
miRCURY™ RNA Isolation kits for isolation of total RNA
including microRNA from cell, plant, tissue or FFPE
material and biofluids including serum/plasma, urine and
CSF. Learn more at exiqon.com/rna-isolation
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Hi-Power labeling offers very high signal intensity
Exiqon's miRCURY LNA™ microRNA Hi-Power Labeling
Kit offers class leading signal-to-noise ratios. This means
that microRNAs that were previously just below the level of
detection, can now be readily detected. More microRNAs can
be detected from the same amount of input RNA. Furthermore,
it is possible to work with very small RNA input amounts and
still get good data with a high number of detected microRNAs.
Selected publications
Zaravinos et al. PLOS one, 2014, 9: e91646
Gorini et al. PLOS one, 2013, 8: e82565
Bach et al. J Photochem Photobiol B. 2013, 120: 74-81
Ordering information (Details on page 70)
miRCURY LNA™ microRNA
Hi-Power Labeling Kits

Product description

Product no.

Hy3™

Fluorescent labeling of microRNAs
from total RNA samples. 24 rxns

208034

Hy5™

Fluorescent labeling of microRNAs
from total RNA samples. 24 rxns

208033

Hy3™/Hy5™

Fluorescent labeling of microRNAs
from total RNA samples. 2x12 rxns

208035

For updated product information, go to
exiqon.com/rna-labeling-kits
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Microarrays
Sensitive and specific microRNA microarrays – ideal for global microRNA expression profiling.
LNA™-enhanced and Tm-optimized capture probes give uniform detection of all microRNAs.
Exiqon offers a streamlined workflow from RNA labeling to data analysis.

Advantages of LNA™ capture probes
As a unique feature of Exiqon’s microRNA array, all capture
probes are LNA™-enhanced. LNA™ probes have two important
advantages over traditional DNA probes (Figure 27):
1. High affinity - The addition of LNA™ to the capture probes
results in high melting temperatures (Tm) of the probetarget duplex, thus increasing the specificity and sensitivity
of the array.
2. Uniform affinity - Unlike DNA capture probes, Tm-normalized
LNA™ probes bind to their target sequences with equal affinity
regardless of the GC-content of the microRNA. This can be
achieved by varying the positions and amount of LNA™ in
each probe.

Signal strength (log2)

LNA™ enhanced capture probe
16
Acceptable
detection
signal

Microarrays

Product coverage
• miRCURY LNA™ microRNA Array, 7th gen - hsa, mmu
& rno The 7th generation of our array covers all human,
mouse and rat microRNAs annotated in miRBase 19.0, as
well as all viral microRNAs related to these species.

Figure 27. LNA™-enhanced capture probes ensure robust detection of all
microRNAs. With DNA capture probes, half of the microRNAs were either
undetected or poorly detected. Signal strength (log2 signal/100amol target)
from 660 synthetic microRNAs hybridized to Exiqon's microarray and Supplier
A's DNA-based array are compared.
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DNA capture probe
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At a glance
• Tm-optimized microarray for robust detection of ALL
microRNAs, regardless of GC-content
• Validated LNA™-enhanced capture probes for increased
sensitivity and specificity
• Excellent sensitivity - microRNA profiling starting from
30ng total RNA
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As a consequence, all probes will perform optimally under
the same high-stringency hybridization conditions.

High specificity with single nucleotide discrimination
miRCURY LNA™ microRNA Arrays are highly specific for
their microRNA targets. The combination of Tm -normalized
LNA™ capture probes and hybridization conditions optimized
for high stringency binding, dramatically increases the
specificity of the capture probes. As a result, Exiqon arrays
provide superior discrimination between closely related
microRNA family members.

Unmatched sensitivity
In combination with the miRCURY LNA™ microRNA Hi-Power
Labeling Kit, the performance in sensitivity is unmatched
(Figure 28). More than half of the LNA™ capture probes on
the array have a detection limit of ≤0.5 amol.

Experimentally validated capture probes
All capture probes on the miRCURY LNA™ microRNA Arrays
have been experimentally validated using synthetic microRNAs.
This ensures high confidence in the experimental outcome
and a high success rate in validation experiments.
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Validate your results with Exiqon's LNA™ qPCR system
Our qPCR system offers the best available combination of
performance and ease-of-use on the microRNA qPCR market
and is the ideal solution for validating your microarray results.
Identical positive controls on both platforms allows for robust
cross-platform comparison of results.

Array tutorial
Watch Exiqon's movie on manual hybridization of miRCURY
LNA™ microRNA Arrays. It provides valuable guidance on how
to get started with your microarray experiment. Go to
exiqon.com/e-talk

Figure 28. The most sensitive array available. Due to optimally designed
Tm normalized LNA™ capture probes and extremely efficient labeling, the
Exiqon LNA™ array detects a significantly higher percentage of microRNAs
than competitor arrays. Synthetic microRNAs were hybridized at a range of
different concentrations to each array platform.

% of microRNAs
detected at 1 amol:
Exiqon - 70% microRNAs
Competitor A – 40% microRNAs
Competitor B – 32% microRNAs
100

Microarrays

% detected microRNA on the array

90

Did you know?
Exiqon can perform your microRNA profiling and data analysis for
you. Read more on page 64.

Selected publications
Tanic et al. PLoS One 2012, 7: e38847
Esguerra et al. PLoS One 2011, 6: e18613
Ralfkiaer et al. Blood 2011, 118: 5891-900
Ordering information (Details on page 70)

80
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miRCURY LNA™ microRNA
Array, 7th gen, hsa/mmu/rno

Product description

Product no.

3, 6 or 24 slides

Microarray slides, hyb & wash
buffer and spike-in miRNA

208500 (3 slides)
208501 (6 slides)
208502 (24 slides)

3, 6 or 24 slides, REV

Microarray slides, hyb & wash
buffer and spike-in miRNA. For
MAUI/Nimblegen

208520 (3 slides)
208521 (6 slides)
208522 (24 slides)

R2S Probe set

Ready-to-spot probe set,
300pmol, hyb & wash buffer
and spike-in miRNA

208510

Extra reagents

Product description

Product no.

Washing buffer

Salt buffer 125mL, detergent
15ml

208021

50
40
30
20
10
0
0,2

2

20

200

microRNA detection limit (amol)

Spike-in miRNA Kit v2 for data quality improvement
The 7th gen microRNA Array includes a kit with 52 synthetic
spike-in microRNAs that can be used as controls for the
labeling reaction and hybridization, scanner settings, data
normalization, array replicates and technical variability.
A robust system with high reproducibility
The miRCURY LNA™ microRNA Arrays feature very high
reproducibility due to a stringent manufacturing process
that ensures high quality uniform spots. This results in very
low coefficient of variation (CV) values for the four replicate
spots as well as excellent correlation between individual
array slides. This makes the array ideal for single as well
as dual color array experiments.
Data analysis software for Exiqon arrays
In collaboration with BioDiscovery, Exiqon offers ImaGene®
9 and Nexus Expression™ 3. Analyze your data with this
leading-edge software specifically adapted for use with
Exiqon’s microarray platform.

32

Hybridization buffer

2x hybridization buffer, 5ml

208022

Salt buffer

20x Salt buffer, 125ml

208023

Detergent solution

10% Detergent solution, 15ml

208024

miRCURY LNA™ microRNA
Array Analysis Software

Product description

Product no.

ImaGene®/Nexus™ Perpetual license

Microarray Analysis Software

208220

ImaGene®/Nexus™ 30 day license/24 slides

Microarray Analysis Software

208221

For more publications and updated product information, go to
exiqon.com/array
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microRNA qPCR
Exiqon’s microRNA qPCR system combines the speed of a Universal RT reaction with the
sensitivity and specificity of LNA™-enhanced PCR primers. Complete your microRNA profiling
in just 3 hours without the need to pre-amplify. Choose between individual assays, miRNome
Panels, Custom Pick-&-Mix Panels and Focus Panels.

• LNA™ PCR amplification – Both PCR amplification
primers (forward and reverse) are microRNA-specific
and optimized with LNA™. This results in exceptional
sensitivity, extremely low background and highly specific
assays that allow discrimination between closely related
microRNA sequences.
microRNA qPCR

At a glance
• Exceptional sensitivity – reliable quantification
of individual microRNA from as little as 1pg total RNA
• Accurate profiling of hundreds of microRNA in 96-and
384-well plates using just 20ng total RNA
• Superior specificity – LNA™-enhanced primers enable
specific quantification of microRNA differing by a
single nucleotide
• Fast and easy – Universal RT protocol completed
in 3 hours
• Choose from 20,000 assays covering all organisms
in miRBase
• Complete data analysis solution with Exiqon GenEx

Product coverage
Exiqon offers a solution for the entire microRNA qPCR
workflow - from cDNA synthesis to data analysis and for
microRNA expression profiling, validation or quantitation
of multiple as well as individual microRNAs.
1. cDNA synthesis kit: Use our Universal cDNA Synthesis Kit
for fast, easy and reliable first strand synthesis. The same
single cDNA synthesis reaction can be used as template in
the PCR amplification, regardless of whether you are using
PCR plates or individual assays.

A unique system for microRNA profiling
The miRCURY LNA™ Universal RT microRNA PCR system
(Figure 24) offers the best available combination of performance
and ease-of-use as it unites two important features (Figure 25):

2. PCR panels and assays for microRNA amplification:
Exiqon offers a wide range of PCR panels and assays. Our
ready-to-use PCR panels include miRNome panels, Focus
panels and custom-designed Pick-&-Mix panels (Figure 29).
Alternatively, you can choose from over 20,000 pre-designed
individual primer sets or design your own assays using our
intuitive and powerful online design tool.

• Universal RT – One first-strand cDNA synthesis reaction (or
RT reaction) can be used as template for multiple microRNA
realtime PCR assays. This saves precious sample, reduces
technical variation and saves time and effort in the laboratory.

Figure 29. Overview of the miRCURY LNA™ Universal RT microRNA PCR system.

cDNA synthesis

Assays

Mastermix

Individual assays, 200 rxns per tube

Bulk plate, 200 rxns per well

Universal cDNA synthesis
kit II or Starter kit

Pick-&-Mix, miRNome and Focus
panels, 1 rxn per well

ExiLENT SYBR® Green Master Mix
2.5 or 20mL
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Use the ExiLENT SYBR® Green Master Mix to get the most
out of your samples. This high-performance PCR master
mix kit was specifically designed for Exiqon’s qPCR system.
3. Analysis software. Exiqon GenEx is a powerful, yet easyto-use software suite with all the tools you need for qPCR
data analysis.

Figure 30. Schematic outline of the miRCURY LNA™ Universal RT microRNA
PCR System. A polyA tail is added to the mature microRNA template (step
1A). cDNA is synthesized using a PolyT primer with a 3’ degenerate anchor
and a 5’ universal tag (step 1B). The cDNA template is then amplified using
microRNA-specific and LNA™-enhanced forward and reverse primers (step
2A). SYBR® Green is used for detection (step 2B).

Fast, easy and reproducible
The easy-to-follow protocol takes only 3 hours to complete.
The Universal RT reaction simplifies the reaction set up and
saves both time and effort. Furthermore, the number of
pipetting steps is reduced and technical variation is minimized.
As a result, it is possible to achieve extremely high reproducibility
from day-to-day and site-to-site.

Figure 31. Overview of the miRCURY LNA™ Universal RT PCR workflow. The
PCR primer sets have been designed for optimal performance when used with
Exiqon’s ExiLENT SYBR® Green master mix. Use of other master mixes may
affect the quality of the results. Ready-to-use (miRNome, Focus and Pick&-Mix) panels can be replaced by individual PCR primers in this workflow.

Step 1: First-strand synthesis (RT)
Mature microRNA
A)

AAAAAAAAAAAAAAAAAAAA

B)

AAAAAAAAAAAAAAAAAAAA
TTTTTTTTTTTTTTT
5’ universal tag

3’ degenerate anchor

microRNA qPCR

RT

3
hours

Step 2: Real-time PCR ampliﬁcation
PCR

miR-speciﬁc forward primer
A)

LNA

LNA

Universal cDNA synthesis kit

LNA

Ready-to-use panel
or individual assays
+
SYBR® Green master mix

TTTTTTTTTTTTTTT
LNA

LNA

LNA

B)

DATA
ANALYSIS

GenEx software

Relative expression (log2)

miR-speciﬁc reverse primer
4
3
2
1
0
-1

Normal

• miR-21
• let-7a

Accurate microRNA quantification using just 1pg total RNA
Use of LNA™-enhanced Tm-normalized primers means that
the PCR amplification is extremely sensitive and therefore
allows accurate and reliable quantification of individual
microRNAs from as little as 1 pg of total RNA input in the
first-strand cDNA synthesis reaction (Figure 32).
Pre-amplification of the cDNA is not required. MicroRNAs
can be profiled in 384-well plates using just 20ng total RNA.
This is important when working with samples that contain
very little total RNA, such as FFPE sections, LCM, serum/
plasma and other biofluids.
The incorporation of LNA™ in the PCR amplification primers
(forward and reverse) facilitates the design of assays that
can distinguish between microRNA sequences that differ
by a single nucleotide (Table 2). In addition, the assays can
discriminate between mature and precursor microRNAs.
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Get started with microRNA qPCR
Tips and tricks for successful microRNA qPCR experiments:
exiqon.com/pcr-guidelines

Biomarker discovery
Exiqon’s qPCR system is the ideal solution for biomarker
discovery. miRNome panels give a quick overview of which
microRNAs are present in a given sample collection. Focus
panels or Pick-&-Mix panels allow cost effective screening of
larger numbers of samples by including only those microRNAs
that are relevant for the specific study (Figure 33).

microRNA qPCR

miRQC:
The largest microRNA benchmarking study to date
Exiqon
1.0
Specificity (M8)

In a new large study published in Nature Methods,
Pieter Mestdagh et al. compare the performance
of commercially available of microRNA profiling
platforms in key areas. Exiqon is the only
platform to be a top performer in all areas,
combining both high sensitivity and specificity.

-10

High sensitivity
and specificity

0.5

Low sensitivity
-5

0

5

10

-0.5

Low sensitivity
and specificity

-1.0
-1.5

To find out more information, please go to:
www.exiqon.com/mirqc

Sensitivity (M5/input)
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Table 2. Excellent discrimination between closely related microRNA family
members. Examples of single nucleotide discrimination in the miR-181 family.

Figure 32. Accurate quantitation from 1 pg total RNA starting material. Data
from the amplification of 6 microRNAs in serial dilutions of human AM6000
total reference RNA are shown. All microRNA assays exhibit linear read-out
with correlation coefficients R(2) > 0,99.

Template
Assay

Sequence

miR-181a

miR-181b

miR-181c

miR-181d

miR-181a-5p

AACAUUCAACGCUGUCGGUGAGU

100.0%

0.0%

0.0%

0.0%

miR-181c-5p

AACAUUCAAC - CUGUCGGUGAGU

0.0%

100.0%

0.0%

0.0%

miR-181b-5p

AACAUUCAUUGCUGUCGGUGGGU

0.1%

0.0%

100.0%

0.0%

miR-181d

AACAUUCAUUGUUGUCGGUGGGU

0.0%

0.0%

0.2%

Plasma

100.0%

LCM

FFPE
tissue
section

Fresh
Frozen
tissue

Buffy Coat
Paxgene
Cell lines

45
40

Individual assays
Individual assays targeting 20,000 different microRNA
sequences are available for delivery in either tubes or plates
with 200rxns/tube or well. Of these 20,000 assays, the 1,400
most popular have been thoroughly wet lab validated.

Cycle number

35
30

miR-21

25

miR-499-5p
miR-126

20

miR-145

15
10
5
0
1 pg

10 pg

100 pg

1 ng

10 ng

100 ng

Total RNA input in RT reaction

microRNA qPCR

Ready-to-use PCR panels
All panels are delivered in a ready-to-use format with 10
μl reaction volume per well. Just add cDNA and Exiqon’s
ExiLENT SYBR® Green master mix to the plates and run
the real-time PCR. The whole process takes only 3 hours.
Exiqon’s panels include several reference genes and controls
and are compatible with most real-time PCR instruments.
For a complete list of Focus and miRNome panels, please
see page 38.
miRNome Panels
These panels contain pre-aliquoted PCR primer sets in 384-well
PCR plates for human, mouse and rat microRNAs. MicroRNA
profiling from two PCR plates using just 40ng total RNA - no
pre-amplification necessary.
• 752 human and 752 rodent microRNA assays available
• Recommended for projects involving a large number
of microRNAs
• Includes reference genes, inter-plate calibrator and
control primer sets
Pick-&-Mix panels
Design your own panels from our wide selection of primer
sets and six plate layouts. Design the plates the way you
want them using our online plate configurator tool. Layouts
of any miRNome or Focus panels can be customized in the
configurator. These panels are ideal for investigating or
validating signatures and subsets of microRNA on a medium
to large number of samples.
• Fully customizable to favored plate type, layout, PCR
instrument and batch size
• Choose primer sets from Exiqon’s vast collection of
thoroughly validated miRCURY LNA™ Universal RT
microRNA PCR assays or use custom designed
primer sets
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Let Exiqon perform your experiments
Nobody knows our PCR system as well as we do. Let Exiqon
services perform your microRNA qPCR experiments.
Learn more on page 64.

Get expert advice on your microRNA profiling project:
exiqon.com/contact

Individual custom assays
Design LNA™-enhanced qPCR primer sets for anymicroRNA
or small RNA using our easy-to-use online batch design tool.
• Optimal PCR primers are designed using Exiqon’s online
design tool based on advanced in-house algorithms
• Primer designs are species specific, taking target
organism sequence composition into account
RNA Quality control
Perform quality control of your RNA samples using the RNA
Spike-in kit and carefully selected RNA QC panel available in
ready-to-use PCR plates. Control primer sets for the RNA
spike-ins are also available as individual assays and on the
PCR panels.
• Control RNA yield, cDNA synthesis and PCR efficiency
• Unique hemolysis indicator on QC panel

Figure 33. Biomarker discovery workflow. Exiqon’s qPCR system is designed
for biomarker discovery, from screening in miRNome panels to final validation
in a subset of samples by either Pick-&-Mix panels or individual assays.

DISCOVERY PHASE
Genome wide
screening

Discovery screening
on subset

VALIDATION PHASE
Validation set/
signature

Limited sample size:

Larger sample size:

Large sample size:

Pre-defined miRNome
PCR panels: Human
and Mouse & Rat
(Ready-to-Use)

Pre-defined Focus
PCR panels or custom
Pick-&-Mix PCR
panels (Ready-to-Use)

Custom Pick-&-Mix
PCR panels (Readyto-Use) or individual
assays

Exiqon GenEx data analysis software
Exiqon offers a specifically adapted version of the comprehensive
yet easy-to-use qPCR analysis software GenEx with all the
tools needed for qPCR data analysis:
• Intuitive interface for easy generation of templates
compatible with most real-time PCR instruments and
rapid import of data directly into GenEx
• Includes pre-processing of qPCR data, fast and easy
data import with Exiqon import wizard, easy selection
of reference genes, straightforward normalization
and easily implemented statistical analysis
• Publication-ready plots and graphs
• Perpetual or time limited license and free support
including detailed manual and online tutorials
• Download a 14 day free trial and use our step-by-step
guide to get started with your data analysis

Reference genes and normalization
Twelve reference genes targeting endogenous small noncoding RNAs that are constitutively expressed in a variety if
tissues are available. However, we recommend using stably
expressed microRNAs for normalization.
All ready-to-use panels contain appropriate reference gene
candidates. It is always important to ensure that putative
reference genes are expressed at a constant level in all
samples before using them for normalization.

microRNA qPCR

GenEx offers user-friendly step-by-step guides to data
preprocessing. You are guided through interplate calibration,
normalization and calculation of relative values without the need
of advanced bioinformatics skills. In addition, sophisticated
statistical analysis tools are included in the software.
For more information and to download a free trial, please see
exiqon.com/mirna-pcr-analysis
Selected publications
Kazenwadel et al. Blood 2010, 116: 2395-401
Jensen et al. BMC Genomics 2011, 12: 435
Jorde et al. BMC Research Notes 2012, 5: 245

For more publications and updated product information,
please visit: exiqon.com/mirna-pcr

37

Ordering information (Details on page 70)
Reagents

Product description

Product no.

Individual assays

Product description

Product no.

Universal cDNA Synthesis Kit II

Polyadenylation and cDNA synthesis kit
(8 to 64 rxns)

203301

xxx-miR-xxx, LNA™ PCR
primer set, UniRT

microRNA primer set,
200 rxns in tube or plate

ExiLENT SYBR® Green master
mix, 2,5ml

250 rxns of 20μl or 500 rxns of 10μl

203403

204000206997
21000002199999

2000 rxns of 20μl or 4000 rxns of 10μl

203421

Reference gene PCR primer
set, UniRT

Reference gene primer set, 200 rxns

ExiLENT SYBR® Green master
mix, 20ml

203901203912

Pick-&-Mix microRNA
PCR panel

Product description

Product no.

96 well, Ready-to-Use plates

8 PCR plates with custom selection of
LNA™ microRNA primer sets

203801
203893203897

384 well, Ready-to-Use plates

8 PCR plates with custom selection of
LNA™ microRNA primer sets

203802
203818203819

RNA Spike-In

Product description

Product no.

RNA Spike-in kit, UniRT

miRCURY LNA™ Universal RT
microRNA PCR, Set of two vials with
synthetic RNA spike-in templates for
qPCR control (UniSp2, UniSp4, UniSp5
RNA Spike-in template mix and celmiR-39-3p RNA Spike-in template)

203203

UniSp2, LNA™ control primer
set, UniRT

miRCURY LNA™ Universal RT
microRNA PCR, spike-in control primer
set, 200 rxns

203950

UniSp5, LNA™ control primer
set, UniRT

miRCURY LNA™ Universal RT
microRNA PCR, spike-in control primer
set, 200 rxns

203951

cel-miR-39-3p, LNA™ control
primer set, UniRT

miRCURY LNA™ Universal RT
microRNA PCR, spike-in control primer
set, 200 rxns

203952

UniSp4, LNA™ control primer
set, UniRT

miRCURY LNA™ Universal RT
microRNA PCR, spike-in control primer
set, 200 rxns

203953

Exiqon GenEx Software

Product description

Product no.

GenEx 6 Pro

Exiqon GenEx, qPCR analysis software,
available as industrial or academic
licenses

See website

GenEx 6 Enterprise

Exiqon GenEx, qPCR analysis software,
industrial license available as industrial
or academic licenses

See website

Panel

Organism
(number of assays
in panel)

Format

miRNome

384
(752) (641) (402)
2) (250*)
(250*

Serum
plasma

96/384
(179)(139*)(119*)
9*) (135*)
(135*

Toxicology

96/384
(87) (87))

(87)

(87)

(77*)

microRNA qPCR

Cancer

96/384
(84) (77*) (66*)

Urine
Exosomes

(12))

(12)

(12)

PCR panels contain LNA™
primers for microRNAs related
to cancer. Both cancer specific
assays and general cell cycle
related assays are included

The panel is available through
Exiqon's flexible Pick-&-Mix.
It targets microRNAs that are
typically found in exosomes
from CSF samples

96/384
Pick-&-Mix

Exiqon's Pluripotent Stem Cell
Focus microRNA PCR Panel
targets microRNAs important
for either hESC or iPSC stem
cell research

96/384

(12) (12)

The panels contain LNA™
primers for all relevant
toxicology-related microRNAs.
Ideal for microRNA biomarker
detection in biofluids such as
serum/plasma and urine

96/384
Pick-&-Mix

(85)

QC

Each panel contains
LNA™ primers targeting
those microRNA that are
predominantly expressed in
serum and plasma samples

The panel is available through
Exiqon's flexible Pick-&-Mix.
It targets microRNAs that are
typically found in exosomes
from urine samples

(87)

Stem cell

Human or rodent miRNome
panels available in one or two
384 well plates that covers the
most relevant microRNAs in
miRBase 20

96/384
Pick-&-Mix
(87)

CSF
Exosomes

Description

PCR panels to check the quality
of your isolated RNA, look for
outlier samples, identify the
presence of nucleases and PCR
inhibitors and look for signs of
hemolysis.

*Number of assays for this organism is based on profiling from the human panel version.
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Each panel product is available in different types of plates for specific real-time PCR
instrument compatibility: Roche LightCycler 480 (Plate R), ABI 7900HT, ABI Viia7, ABI
Quantstudio w. 384 well block, Bio-Rad CFX384 (Plate M). Compatible 96 well PCR
systems: Roche LightCycler 480 (Plate RO), ABI7000 series FAST, ABI StepOnePlus, ABI
Viia7 FAST, ABI Quantstudio w. 96 well FAST block (Plate AF), ABI7000 series standard,
ABI Viia7, ABI Quantstudio w. 96 well std. block, Bio-Rad iCycler iQ, iQ4, iQ5 and MyiQ,
Eppendorf Mastercycler realplex, Stratagene Mx4000 (Plate MI), Stratagene Mx3000P
(Plate ST), Bio-Rad CFX96, please enquire.

microRNA qPCR

Exiqon knows about microRNA proﬁling in blood
serum and plasma
We have taken advantage of Exiqon’s pioneering clinical diagnostic work on
microRNA expression proﬁling in serum and plasma when designing our
new Serum/Plasma Focus microRNA PCR Panel. It has been thoroughly
validated for use with clinical samples. Furthermore, the panel is well-suited
for a clinical workﬂow as it is automatable and fully compatible with standard
FDA-approved qPCR equipment. All 179 microRNA assays on our focus panel
have been carefully selected based on our vast number of in-house analyses of
microRNA expression in blood serum and plasma samples as well as on peerreviewed published papers available.
Over 1 million in-house and collaborative data points from samples collected
from healthy as well as diseased individuals have been used in the selection
of relevant microRNAs for the panel. This includes microRNA expression
data from different disease stages from various types of cancer, neurological
disorders, allergies, diabetes inﬂ ammation etc.

For more information, visit the Bioﬂuids Reading
Room at exiqon.com/bioﬂuids
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Detection Probes:
ISH and Northern Blotting
Extremely sensitive and specific LNA™-enhanced probes targeting any microRNA or small RNA
in a wide range of sample sources. Superior for use in Northern and in situ hybridization studies.

microRNA Northern Blotting

40

Total RNA

2.5 µg

5 µg

10 µg

25 µg

100 µg

2.5 µg

5 µg

10 µg

25 µg

50 µg

miRCURY
LNA™ probe

DNA probe

6h

12h

Exposure time

Positive and negative control probes are also available. We
offer Detection Probes in a “ready-to-label” format. These
probes can be conveniently labeled using standard endlabeling techniques e.g. enzymatic or radioactive labeling.
Alternatively, detection Probes may be ordered pre-labeled
with a range of different labels available.

Figure 34. LNA™ probes are superior to DNA probes. A thaliana total RNA
was hybridized with 32P-labeled DNA and LNA™ probes for miR-171. From
Válóczi et al. 2004, Nucleic Acids Res. e175; reprinted with permission from
Oxford University Press.

50 µg

Product coverage
There are two kinds of microRNA detection probe products
for ISH and Northern blotting available:
• Pre-designed miRCURY LNA™ microRNA Detection
Probes are available for all invertebrate, vertebrate and
plant microRNAs annotated in miRBase.
• Custom miRCURY LNA™ microRNA Detection Probes
are available for any microRNA or small RNA, including
precursor microRNAs. Let our experts design the optimal
probe for you.

Sensitive and specific detection
miRCURY LNA™ microRNA Detection Probes for Northern
blotting offer very high binding affinity and discrimination,
resulting in highly specific and sensitive microRNA detection
from 10 times less sample than when using traditional DNA
probes (Figure 34). Moreover, the exposure time is reduced to
just a few hours. The high specificity of the probes means that
they can be used to discriminate between single nucleotide
differences (Figure 35).

100 µg

Detection Probes:
ISH and Northern Blotting

At a glance
• Unmatched sensitivity and specificity
• Probes for all known microRNAs as well as
custom sequences
• Fully developed protocols including Exiqon's proprietary
One-day ISH protocol
• Northern blots ready in just a few hours with microRNA
detection from as little as 2.5 μg total RNA
• Available unlabeled, in a wide selection of pre-labeled
versions, or with custom labels
• Compatible with radioactive and non-radioactive
methods

Higher sensitivity with double DIG-labeled probes
For researchers who wish to perform Northern blotting using
non-radioactive methods, we recommend double (3' and 5')
DIG-labeled probes. These probes offer excellent sensitivity
(see Kim et al. 2010).
Selected publications
Dore et al. Proc. Natl. Acad. Sci. USA 2008, 105: 3333-8
Gao et al. Nature 2009, 458: 762-5
Kim et al. Nucleic Acids Res. 2010, 1-7

For more publications and updated product information,
please visit: exiqon.com/microrna-northern-blotting

No MM

Double MM

Single MM,
position 11

Single MM,
position 8

Single MM,
position 14

12

12

12

12

12

Low
stringency
2xSSC, 45ºC

Sensitive microRNA detection
miRCURY LNA™ microRNA Detection Probes for in situ
hybridization bind to their targets with high affinity, resulting
in very specific and sensitive detection of microRNAs in
whole mounts, single cells and sections from frozen or
formalin-fixed paraffin-embedded (FFPE) tissues (including
archived samples). For FFPE samples, we recommend using
the probes in conjunction with one of our miRCURY LNA™
microRNA ISH Optimization Kits (page 44 ).
The miRCURY LNA™ microRNA Detection Probes for in situ
hybridization have been used with great success in a variety
of samples (Figures 34-37). This is evident from the large
number of peer-reviewed publications based on results
obtained using these probes in various cells and tissues.
Our detection probes help researchers to accurately address
“when” and “where” a particular microRNA is expressed.
Detection Probes:
ISH and Northern Blotting

Figure 35. LNA™ probes readily discriminate between single nucleotide
differences. The specificity was assessed using 32P-labeled probes, with
and without mismatches (MM), targeting miR-171 in A. thaliana flowers (1)
and leaves (2). From Válóczi et al. 2004, Nucleic Acids Res. e175; reprinted
with permission from Oxford University Press.

microRNA in situ hybridization

Double DIG labels for higher sensitivity
Double (5’ and 3’) DIG-labeled probes offer substantially higher
sensitivity than single labeled probes (Figure 37). A cooperative
effect of the two DIG labels results in greatly increased signal
to noise ratio (up to 10-fold higher) which means that even
low abundance microRNAs can be reliably detected. We
recommend this labeling option for optimal results.

Figure 36. MicroRNA detection in zebrafish. Detection of miR-122a (top),
miR-206 (middle) and miR-124a (bottom) using LNA™ probes in whole mount
zebrafish embryos. Image kindly provided by Dr. Ronald Plasterk, Hubrecht
Laboratory, The Netherlands.

High
stringency
0.1xSSC, 65ºC

EtBr
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Visit our microRNA ISH gallery
Nearly 1000 images are on display at:
exiqon.com/gallery-of-in-situ-hybridization-images

Selected publications
Scheider et al. J. Mol. Histol. 2011, 42: 289-99
Nuovo GJ. Metods 2010, 52: 307-15
Sweetman D. Methods Mol. Biol. 2011, 732: 1-8

Figure 37. Double DIG labeling is more sensitive than single DIG labeling.
hsa-miR-21 detection in FFPE tissue sections using an LNA™ probe with a
double DIG (5’ and 3’) label at 40nM (A) or a single 3’ DIG label at 80nM (B).

A

B

Ordering information (Details on page 70)
miRCURY LNA™ microRNA Detection Probe
for Northern blotting and in situ hybridization

Product no.

5' and 3' DIG labeled, 250 pmol

xxxxx-15

Ready-to-label*, 250 pmol

xxxxx-00

5'-DIG labeled, 250 pmol

xxxxx-01

5'-amino labeled, 250 pmol

xxxxx-02

5'-biotin labeled, 250 pmol

xxxxx-03

5'-fluorescein labeled, 250 pmol

xxxxx-04

3'-DIG labeled, 250 pmol

xxxxx-05

3'-amino labeled, 250 pmol

xxxxx-06

3'-biotin labeled, 250 pmol

xxxxx-07

3'-fluorescein labeled, 250 pmol

xxxxx-08

Custom probe, 250 pmol

99999-xx

U6 Positive Control, 250 pmol

99002-xx

Sense miR-159, Negative Control, 250 pmol

99003-xx

Scramble-miR, Negative Control, 250 pmol

99004-xx

Detection Probes:
ISH and Northern Blotting

Other modifications available at: exiqon.com/oligonucleotide-modifications
*”Ready-to-label” means that the miRCURY LNA™ microRNA Detection Probe can be
enzymatically labeled with the detection moiety of choice. For example DIG, radiolabel,
biotin or fluorophores.

For more publications and updated product information,
please visit: exiqon.com/ish
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Detection Probes:
ISH and Northern Blotting

”

LNA™ technology is superior
to any other for the detection of
small RNA species.
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ISH Optimization Kit (FFPE)
microRNA in situ hybridization kit for FFPE samples. Optimize the procedure for your samples
with the included DIG-labeled LNA™ probes.

ISH Optimization Kit (FFPE)

At a glance
• The shortcut to successful microRNA ISH – few
experimental steps leaving minimal of optimization
• Fast and easy – one-day microRNA ISH protocol
• Superior sensitivity and specificity – essential reagents
and double DIG-labeled LNA™ probes for optimal ISH
analysis
• Very robust – can be used for both high throughput and
individual microRNA localization studies
• Highly flexible – no advanced instruments needed
• Validated in a wide range of tissues – ideal for use with
clinical and experimental FFPE samples

The easiest way to get started with microRNA ISH
A miRCURY LNA™ microRNA ISH Optimization Kit (FFPE) is the
ideal option for getting started with or optimizing microRNA
in situ hybridization (ISH) experiments on formalin-fixed
paraffin embedded (FFPE) tissue samples.
Based on the highly popular and highly sensitive double (5’
and 3’) DIG-labeled miRCURY LNA™ microRNA Detection
Probes, the kits provide the sensitivity and specificity needed
to perform successful microRNA ISH analysis (Figure 38).
All the kits come with reagents, including a non-toxic,
formamide-free ISH buffer, specifically adapted for use with
LNA™ probes in FFPE tissue sections.
Use the included probes to optimize the procedure for your
samples. Then use double DIG-labeled miRCURY LNA™
microRNA Detection Probes to detect your microRNAs of
interest (page 41).
The accompanying instruction manual carefully explains
each step of the ISH experiment and provides tips and
recommendations for a successful experiment. Furthermore,
it includes a thoroughly validated one-day protocol for fast
and trouble-free ISH analysis.
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Figure 38. Overview of the procedure. First, the tissue is “opened” using
Proteinase K. In the hybridization step, the double DIG-labeled LNA™
probe binds specifically to its target microRNA. Alkaline phosphatase
(AP)-conjugated anti-DIG antibodies are then added. This step is followed
by NBT-BCIP development and optional counter-staining with Nuclear Red.

NBT-BCIP
AP

AP
Blue precipitat

LNA™ probe
DIG

DIG

MicroRNA

Flexible and robust
The kits can be used for a large number of applications
including cellular and sub-cellular microRNA localization
studies and determination of spatial microRNA expression.
Exiqon’s scientists have developed a very fast protocol which
eliminates several of the steps normally associated with
ISH, such as pre-hybridization, post-fixation and acetylation,
thus making the protocol very robust and easy to optimize.
Furthermore, the procedure is completely formamide-free
and non-radioactive, which minimizes the exposure to harmful
chemicals. Taken together, the flexibility of the kits makes
them ideal for use in both clinical and research laboratories
and for use in both automated and manual set-ups.
A solution for every sample
Seven different miRCURY LNA™ microRNA ISH Optimization
Kits are available. Each kit comes with positive and negative
control probes, hybridization buffer and Proteinase K. A unique
tissue-specific miRCURY LNA™ microRNA Detection Probe
is included in each kit (Table 3). These positive control probes
have been validated in a variety of tissues and cell types and
are used as positive control probes during the initial set-up
and optimization procedure (Figures 39-41).

Product content
• Unique microRNA LNA™ probe (double DIG-labeled, kit specific)
• Scrambled LNA™ probe (double DIG-labeled, negative control)
• U6 LNA™ probe (5’ DIG-labeled, positive control)
• Hybridization buffer (2x, formamide-free)
• Proteinase K (12 mg, lyophilized)

Figure 39. miR-126 detection in colon wall. Kit 5 can be used to detect
microRNAs in inflamed colon FFPE tissue. Here, it was used to detect
miR-126. Staining was performed with NBT-BCIP (blue). Sections were
counterstained with nuclear red.

The unique microRNA LNA™ probes have been validated in
a variety of tissues and are therefore ideal positive controls
for optimizing ISH experimental settings (Figures 39-41).
Selecting the appropriate miRCURY LNA™ microRNA ISH
Optimization Kit.
Table 3. The tissue(s) and cell types in which each of the kits has been
validated.
Kit 1

Kit 2

Kit 3

ü

Eye
Muscle

Kit 4

Kit 5

Kit 7

ü

ü

Kidney

ü
ü

Liver

Figure 40. miR-145 detection in human colon. Kit 7 can be used to detect
microRNAs in colon FFPE tissue. Here, miR-145 is detected in a human colon
wall with underlying muscle layers. Staining was performed with NBT-BCIP
(blue). Sections were counterstained with nuclear red.

ü

ISH Optimization Kit (FFPE)

ü

ü
ü

Colon

ü

ü
ü

Cervix
ü

ü

Mammary
Gland

ü

ü

ü

Lung cancer

ü

ü

ü

Colorectal
cancer

ü

ü

ü

Breast cancer

ü

ü

ü

Kidney cancer

ü

ü

ü

Cervix cancer

ü

ü

ü

ü

ü

endothelial

smooth
muscle

Testis cancer

ü

ü

ü

Esophagus
cancer
Cell entity

Kit 9

ü

Lung

Heart

Kit 8

ü

Brain

ü
myocyte

varies

hepatocyte

neuron

basel
cells

granulocyte

Figure 41. miR-205 detection in human breast carcinoma. Kit 8 can be
used for detection of microRNAs in cancer FFPE tissue. Here, it was used
to detect miR-205. Staining was performed with NBT-BCIP (blue). Sections
were counterstained with nuclear red.

Selected publications
Jørgensen et al. Methods 2010, 52: 375-81
Nielsen et al. Clin. Exp. Metastasis 2011, 28: 27-38
Hosoda et al. Circulation 2011, 123: 1287-96
Ordering information (Details on page 70)
microRNA ISH Optimization Kit

Product no.

Kit 1 (miR-1) Includes controls and buffer

90001

Kit 2 (miR-21) Includes controls and buffer

90002

Kit 3 (miR-122) Includes controls and buffer

90003

Kit 4 (miR-124) Includes controls and buffer

90004

Kit 5 (miR-126) Includes controls and buffer

90005

Kit 7 (miR-145) Includes controls and buffer

90007

Kit 8 (miR-205) Includes controls and buffer

90008

Kit 9 (miR-223) Includes controls and buffer

90009

Other reagents

Product no.

microRNA ISH Buffer 25ml (1000 slides)

90000

microRNA ISH Buffer and Controls kit

90010

Did you know?
microRNA ISH kits can also be used for fresh frozen samples.
Please visit: exiqon.com/ish for more information

For updated product information, please visit:
exiqon.com/mirna-ish-kit
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microRNA inhibitors and
Power inhibitors
Highly potent LNA™- enhanced microRNA antisense inhibitors that work by unassisted delivery.

Potent microRNA inhibitors and Power inhibitors
Exiqon's miRCURY LNA™ microRNA Inhibitors are ideal for
use as specific suppressors of microRNA activity. Use them
to determine the role of microRNAs in cellular processes
and pathological pathways or for identification and validation
of microRNA targets.
All microRNA inhibitors were developed using an advanced
design algorithm that identifies the optimal combination of
length, sequence and LNA™ positioning. In addition we have
exploited the high affinity properties of LNA™ chemistry
to create Tm normalized inhibitors. This ensures that our
inhibitors offer a high uniform potency towards all microRNAs
regardless of their GC content (Figure 42) combined with
excellent specificity and biological stability.
An added benefit of the inhibitor design is that LNA™ bases
are distributed throughout the entire length, which ensures
that LNA™ inhibitor/RNA duplexes are not recognized as
substrates for RNase H. As a consequence, there will be
minimal off-target effects on unrelated longer RNAs that
share the same target sequence.
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Figure 42. Tm normalized LNA™ microRNA inhibitors - effective with all
microRNAs regardless of GC-content. Each dot represents an individual
inhibitor in which the Tm is shown as a function of the GC content of the
microRNA target. Blue dots correspond to full length inhibitors with classical
nucleotide chemistry. Red dots correspond to our new LNA™ microRNA
inhibitors. The affinity of traditional full length microRNA inhibitors is highly
influenced by the GC-content and their Tm values span >40°C. In contrast,
the Tm of miRCURY LNA™ microRNA inhibitors are all focused within a 10 °C
interval around an optimal high temperature, ensuring uniform high potency.

80

70
microRNA GC content (%)

microRNA Inhibitors and
Power Inhibitors

At a glance
• Tm normalized inhibitors with unmatched potency
against all microRNA regardless of GC content
• Power inhibitors so potent that they work by unassisted
delivery without the need for transfection reagents
• Superior specificity and biological stability for long
lasting antisense activity
• 1 nmol, 5 nmol and 15 nmol quantities
• Fluorescent labels available for convenient
monitoring of transfection efficiency
• Libraries for high throughput screening
• Specially designed family inhibitors

60

50

40

30
RNA Tm
Traditional DNA inhibitors

LNA™ inhibitors

Product coverage
We offer pre-designed inhibitors according to their annotation
in miRBase, as well as custom designed inhibitors.
• miRCURY LNA™ microRNA inhibitors Efficient
inhibitors with normal phosphodiester backbone
and subnanomolar potency for in vitro transfection
experiments (Figure 43)
• miRCURY LNA™ microRNA Power inhibitors come
with a fully phosphorothioate (PS) modified backbone,
which dramatically improves their stability against
enzymatic degradation. As seen in Figure 44, the
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microRNA Inhibitors and
Power Inhibitors
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miR-21-5p LNA™
microRNA Power Inhibitor

miR-16-5p LNA™
microRNA Power Inhibitor

6

0.005nM

5nM

0.5nM

0.05nM

0.005nM

miR-21-5p LNA™
microRNA Inhibitor

Figure 45. Potent microRNA inhibition easily obtained by adding miRCURY
LNA™ microRNA Power inhibitors by gymnosis. Efficient microRNA inhibition
can be achieved by adding high concentrations of Power inhibitor directly
to the culture medium without use of transfection reagent (gymnosis).
The results also show that regular inhibitors with an unmodified normal
phosphodiester backbone are ineffective with gymnotic delivery. The
experiment was performed as described in Figure 43.

0

7

pmiR-21-5p

Figure 43. Excellent subnanomolar potency of miRCURY LNA™ microRNA
inhibitors. Cells were transfected with a plasmid containing a Renilla
luciferase gene and a microRNA target sequence upstream of a Firefly
luciferase reporter gene. Firefly luciferase expression is suppressed by
endogenous microRNAs in the cell. The cells were then transfected with
microRNA inhibitors and negative controls. MicroRNA inhibitors sequester
the endogenous microRNA and prevent it from suppressing Firefly luciferase,
resulting in increased levels of Firefly luciferase. Reporter gene expression
was measured and ratios of Firefly and Renilla luciferase activity calculated
and normalized to values obtained with a Firefly Luciferase reporter with no
miR target sequence (pLuc). LNA™-enhanced microRNA inhibitors display
subnanomolar potency.

Figure 44. Enhanced potency of miRCURY LNA™ microRNA Power Inhibitors.
Power inhibitors offer even greater performance than regular microRNA
inhibitors. The experiment was performed as described in Figure 43.

pLuc

efficacy of these inhibitors is significantly higher than
our regular inhibitors. Their increased stability and
potency allows their direct addition to the cell culture
medium without the need for transfection reagents
(Figure 45). Power inhibitors are therefore especially
useful for difficult applications, i.e. hard-to-transfect
cells, highly expressed microRNA targets, long duration
experiments and when normal transfection procedures
have unacceptable phenotypic consequences
• miRCURY LNA™ microRNA family inhibitors are
designed to simultaneously silence all members of a
microRNA family. Family inhibitors are available for
more than 40 microRNA families conserved in human
and mouse. Available as Family Inhibitors and as Power
Family Inhibitors with PS backbones
• Custom miRCURY LNA™ microRNA inhibitors If your
choice of microRNA inhibitor is not available among the
pre-designed products, Exiqon will design it for you.
We also provide inhibitors with a range of chemical
modifications and different types of purification
• miRCURY LNA™ microRNA inhibitor libraries
(see below)

LNA™ microRNA Power
Inhibitor Control A

5
4
3
2
1
0
5nM

0.5nM

0.05nM

0.005nM

5nM

0.5nM

0.05nM

0.005nM

pmiR-16-5p

pLuc

miR-16-5p LNA™
microRNA Inhibitor

LNA™ Inhibitor Control A

microRNA inhibitor libraries
The miRCURY LNA™ microRNA Inhibitor Libraries enable
convenient high-throughput screening of mouse and human
microRNA function. The libraries are based on our renowned
Tm-normalized miRCURY LNA™ microRNA Inhibitors with
phosphodiester backbone.
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The inhibitor libraries offer coverage of key microRNAs
listed in miRBase v. 20. A number of microRNAs have been
excluded for which there is either no or very limited direct
experimental evidence. This significantly reduces the cost of
screening and time wasted on potentially false positive results
with very little impact on the “true” coverage of the screen.

Selected publications
Polesskaya et al. PLoS One 2013, 8:e71927
Edelstein et al. Nat Med. 2013, 19:1609-16
McFarland et al. Nat Immunol. 2014, 15:72-9
Cardenas et al. PloS Genet 2013, 9:e1003291

Inhibitor coverage of the libraries:
Human library: 1,972 inhibitors of human microRNAs
Mouse library: 1,624 inhibitors of mouse microRNAs
Plate layout
The inhibitor libraries are provided in 96-well plates. The
plates are all organized with empty outer rows and columns.
This facilitates easy pipetting into 96-well culture plates in a
setup that avoids edge effects due to evaporation of culture
medium (Figure 46).

Fore more publications, our Top-five-tips and additional product
information, please visit: exiqon.com/mirna-inhibitors

Ordering information (Details on page 70)

microRNA Inhibitors and
Power Inhibitors

Figure 46.Example of a miRCURY LNA™ microRNA Inhibitor Library plate.
This is the layout of plate 10 of the human microRNA inhibitor library. Well
B2 is left empty for a control oligonucleotide. A positive transfection control
is provided in well B3.

miRCURY LNA™ microRNA inhibitors*

Product no.

1 nmol

4100001-4104908-000

5 nmol

4100001-4104908-001

15 nmol

4100001-4104908-002

miRCURY LNA™ microRNA Power inhibitors*

Product no.

1 nmol

4100001-4104908-100

5 nmol

4100001-4104908-101

15 nmol

4100001-4104908-102

miRCURY LNA™ microRNA family inhibitors*

Product no.

5 nmol

450000-450046

miRCURY LNA™ microRNA Power family inhibitors*

Product no.

5 nmol

460000-450046

miRCURY LNA™ microRNA inhibitor libraries

Product no.

Human (1972 x 0.25 nmol)

190104-1

Human (1972 x 0.125 nmol)

190104-2

Mouse (1624 x 0.25 nmol)

190204-1

Mouse (1624 x 0.125 nmol)

190204-2

*

All inhibitors are available with fluorescent labels. Negative controls for regular and
Power inhibitors are also available. Custom miRCURY LNA™ microRNA Inhibitors and
Power Inhibitors are available for microRNAs or other short ncRNA sequences not in
miRBase. For more information please visit: exiqon.com/mirna-inhibitor

Empty

Control /miR

Positive Control

Exiqon offers complete set of tools for microRNA
functional analysis:
• miRCURY LNA™ microRNA Inhibitors
For loss of function analysis
• miRCURY LNA™ microRNA Mimics
For gain of function analysis

Comprehensive plate layout files can be downloaded at
exiqon.com/mirna-inhibitor-library

The inhibitors are positioned in the plates according to the
amount of supporting scientific data. This enables smarter
screening workflows with a subset of the plates containing
inhibitors of the best validated microRNAs without the need
for laborious pipetting and reformatting of the library.
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• miRCURY LNA™ microRNA Target site blockers
For the study of microRNA function in molecular detail,
by analyzing the significance of specific microRNA/
mRNA interactions

microRNA | Functional Analysis

In vivo microRNA Inhibitors
miRCURY LNA™ in vivo inhibitors are quietly revolutionizing the microRNA field by enabling
functional analysis in live animal models.

At a glance
• Potent inhibition of microRNAs in broad range of tissues
• Enables the discovery of surprising microRNA functions
in live animals
• Custom designed and highly purified
• Superior serum stability and nuclease resistance

Product description
The in vivo LNA™ microRNA Inhibitors are highly purified
custom designed microRNA inhibitors optimized for in vivo use.
We exploit LNA™ technology by designing short (14-16mer)
inhibitors with fully modified phosphorothioate (PS) backbone in
order to optimize the pharmacokinetic and pharmacodynamic

The high affinity of the LNA™-enhanced in vivo microRNA
inhibitors makes them highly effective at physiological
temperatures and when used in low concentrations, thereby
minimizing potential secondary effects not related to the
antisense activity of the microRNA inhibitor. In addition,
LNA™ incorporation enhances serum and nuclease stability.

In vivo microRNA Inhibitors

Well-documented inhibition of microRNAs in vivo
Effective microRNA inhibition has been achieved in multiple
organs and tissues by systemic and local administration of
custom designed in vivo LNA™ microRNA inhibitors (see
Table 4). As a result, surprising discoveries about microRNA
function have been made that could not have been achieved
by cell culture experiments. Successful phase 2 human
trials with an LNA™ miR-122 inhibitor for treatment of HCV
infections is a testimony to the unique drug-like properties
of these short antisense molecules.

properties and to minimize toxicity. As an added benefit, the
in vivo LNA™ microRNA Inhibitors are easily taken-up without
the need for cholesterol-conjugation.

The in vivo inhibitors are available with fluorescein and other
custom modifications, in amounts ranging from 5 mg to kg
scales. If needed, they can be delivered in the quantity and
quality required for preclinical toxicity studies.
Selected publications with miRCURY LNA™
in vivo microRNA inhibitors
Kornfeld et al. Nature 2013, 494: 111-5
Boon et al. Nature 2013, 495: 107-10
Sene et al. Cell Metab. 2013, 17:549-61
Son et al. Nature Communications 2013, 4:3000
Seeger et al. Obesity 2014, 22:2352-60
Ordering information
Please contact us at exiqon.com/contact

Table 4. In vivo inhibition of microRNA in a variety of tissues using in vivo LNA™ microRNA inhibitors.

microRNA

Tissue

Organism

Process/Disease

Reference

miR-802

Liver

Mouse

Obesity induced impaired insulin signaling

Kornfeld et al. Nature 2013

miR-142-3p

Spleen dendritic cells

Mouse

Endotoxemia

Sun et al. Blood 2011

miR-192

Kidney

Mouse

Diabetic nephropathy

Putta et al. J Am Soc Nephrol 2012

miR-212

Brain

Rat

Cocain addiction

Hollander et al. Nature 2010

miR-21-5p

Lung

Mouse

Lung fibrosis

Liu et al. J Exp Med 2010

miR-34a

Heart

Mouse

Cardiac aging

Boon et al. Nature 2013

miR-21-5p

Bone marrow -hemapoietic stem cells

Mouse

Myelodysplastic syndromes

Bhagat et al. Blood 2013

miR-199a, miR-1908

Human melanoma

Mouse

Melanoma metastasis

Pencheva et al. Cell 2012

miR-712

Endothelium

Mouse

Artherosclerosis

Son et al. Nature Commun 2013

miR-21-5p

White adipose tissue - heart

Mouse

Obesity

Seeger et al. Obesity 2014

miR-33

Choroidal macrophages of the eye

Mouse

Age related macular degeneration

Sene et al. Cell Metabolism 2013
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microRNA Mimics
Sophisticated high-quality mimics designed to simulate naturally occurring mature microRNAs
in functional analysis studies. A unique LNA™-enhanced triple RNA strand design ensures
excellent specificity with no off-target effects from the passenger strand.

microRNA Mimics

At a glance
• Third generation highly potent mature microRNA mimics
with unique triple RNA strand design
• No off-target microRNA activity from the segmented
LNA™-enhanced passenger strand
• No chemical modification of the microRNA (guide) strand
• microRNA strand sequence according to the annotation
in miRBase
• Available in 5 and 20 nmol quantities
• Comprehensive product offering - fluorescently labeled,
biotinylated and in vivo mimics are also available

Product coverage
miRCURY LNA™ microRNA Mimics have been pre-designed
for most human, mouse and rat microRNAs listed in miRBase.
Since many microRNAs are phylogenetically conserved, our
microRNA mimics cover a large proportion of vertebrate and
invertebrate microRNAs.

In contrast, the passenger strand is divided into two LNA™enhanced RNA strands. This ensures that only the microRNA
strand is loaded into the RNA induced silencing complex
(RISC) with no resulting microRNA activity from the two
complementary passenger strands (Figure 50). Such off-target
effects can be a problem using traditional microRNA mimics.

Figure 47. The unique triple RNA strand design ensures completely specific
microRNA mimicry. Only the microRNA strand is incorporated by RISC. The
two passenger strands are too short to act as microRNAs and are rapidly
degraded after displacement from the microRNA strand. Off-target effects
from the passenger strands are therefore minimal with miRCURY LNA™
microRNA Mimics.

miRCURY LNATM microRNA Mimic

+
RISC
miRISC

microRNA (guide strand)

Fluorescently and biotin labeled mimics as well as negative
control mimics are also available.

+
Rapidly degraded passenger strands

LNA™ microRNA Mimics are offered in 5 nmol and 20 nmol
quantities and are delivered desalted and dried-down. Once
dissolved, they are ready for transfection or electroporation
using standard techniques. Mimics for in vivo use are available
at mg scales.
A unique triple-RNA strand design
miRCURY LNA™ microRNA Mimics have a unique and novel
innovative design (Figure 47). They are based on three RNA
strands rather than the two RNA strands that characterize
traditional microRNA mimics. The microRNA (guide) strand
is an unmodified RNA strand with a sequence corresponding
exactly to the annotation in miRBase.

50

miRISC
n
AAA
Translation repression

AAA
mRNA decay

P-bodies

storage
Translation

6
5
4
3
2
1
0
5nM

0.5nM

0.05nM

hsa-miR-15b-5p
LNA™ microRNA Mimic
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0.005nM

cel-miR-39-3p
LNA™ Negative Control

Figure 49. Effective microRNA target identification with biotinylated
miRCURY LNA™ mimics.

microRNA Mimics

Biotinylated mimics for pull-down experiments
Biotinylated LNA™ microRNA mimics are highly effective
tools for identification of microRNA targets in RNA pulldown experiments (Figure 49). Recent advances with this
experimental approach have revealed that non-canonical
microRNA – mRNA interactions (ignored by target prediction
tools) are frequent and lead to target repression.

7

pmiR-15b

Excellent potency
The microRNA strand of miRCURY LNA™ microRNA Mimics
is unmodified RNA in order to achieve as accurate microRNA
mimicry as possible. The sequence and LNA™ spiking pattern
of the two complementary passenger strands have been
carefully designed to optimize efficient incorporation of the
microRNA (guide) strand into RISC.

8

pLuc

MicroRNA mimics are also frequently used for validating
microRNA targets in combination with microRNA inhibitors
and target site blockers (Figure 52).

Figure 48. Highly efficient miRCURY LNA™ microRNA Mimics display
sub-nanomolar potency. Using a Firefly luciferase reporter assay, HeLa
cells were transfected with different concentrations of LNA™ microRNA
mimic or a cel-miR-39-3p negative control mimic. The results illustrate
that LNA™ microRNA Mimics display sub-nanomolar potency under optimal
transfection conditions.

Normalized Luminescence

Applications
MicroRNA mimics serve to simulate the natural functions of
endogenous microRNAs and are primarily used in gain-offunction studies by assessing the biological consequences
of increasing microRNA activity. The effect of increasing the
cellular content of a microRNA (using microRNA mimics) can
be studied in numerous ways, such as using cellular assays
to monitor cell proliferation, cell differentiation, or apoptosis.
The effect on gene expression can also be measured at the
mRNA or protein level of putative microRNA targets.

Cell transfection
with LNA™ microRNA
mimic and lysed

RISC
mRNA

microRNA

Pull down with
streptavidin coated
magnetic beads

RNA
extraction

Mimic with
biotin label

Identify
microRNA
targets by
qPCR
Microarray
NGS

Learn more about microRNA target identification by RNA pull-down
studies in the tech note on use of biotinylated miRCURY LNA™
microRNA Mimics at exiqon.com/mimics-pulldown

479902-479904-001

Negative controls (4, 5, cel-miR-39-3p), 20 nmol

479902-479904-004

Modified miRCURY LNA™ microRNA Mimics

Product no.

FAM-labeled, 5 nmol

479995-011

FAM-labeled, 20 nmol

479995-014

Premium, Biotinylated, 5 nmol, HPLC purified

479997-671

Premium, Biotinylated, 20 nmol, HPLC purified

479997-674

Premium, FAM-labeled Ready, 5 nmol, HPLC purified

479997-611

Premium, FAM-labeled Ready, 20 nmol, HPLC purified

479997-614

9
8
7
6
5
4
3
2
1
0

hsa-miR-16-5p

hsa-miR-16-3p

5nM

Negative controls (4, 5, cel-miR-39-3p), 5 nmol

hsa-miR-16-3p reporter assay
10

0.5nM

Product no.

5nM

miRCURY LNA™ microRNA Mimics controls

0.5nM

470000-479000-004

5nM

470000-479000-001

20 nmol

0.5nM

5 nmol

p16*

Product no.

pLuc

miRCURY LNA™ microRNA Mimics

Normalized Luminescence (RLU)

Ordering information (Details on page 70)

Figure 50. Perfect microRNA strand specific activity with miRCURY LNA™
microRNA Mimics. Cells harboring hsa-miR-16-3p (below) and hsa-miR-16-5p
(not displayed) luciferase reporter plasmids respectively were transfected
with hsa-miR-16-3p and hsa-miR-16-5p mimics and a negative mimic
control. The results demonstrate that suppression of luciferase activity is
only achieved with the miRCURY LNA™ microRNA Mimic corresponding
to the reporter assay. Visit exiqon.com/mirna-mimics for the full study.

cel-miR-39-3p

TM

miRCURY LNA microRNA Mimics
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microRNA Target Site Blockers
Use target site blockers to study microRNA function in molecular detail.

microRNA Target Site Blockers

At a glance
• Target site blockers enable detailed study of which
microRNA/mRNA interactions are important for
microRNA function
• A target site blocker (TSB) stimulates translation of a
specific mRNA by masking a microRNA binding site
• A target site blocker hybridizes with a microRNA binding
site on a specific mRNA (or non-coding RNA) preventing
the microRNA from interacting with the site without
inhibiting the microRNA itself
• Sophisticated and innovative custom design
• Unmatched high efficiency in vivo and in vitro

Figure 51. A target site blocker (TSB) stimulates translation of a specific
mRNA by masking the microRNA binding site. The TSB will compete
effectively with microRNA/RISC for the microRNA target site. In addition,
LNA™ distribution throughout the LNA™/DNA mixmer ensures that the
antisense oligonucleotide does not catalyze RNaseH dependent degradation
of the mRNA. As a result the TSB will cause increased production of the
protein encoded by the targeted mRNA by preventing microRNA mediated
translational attenuation.

Low
protein levels

RISC
AAAA

RISC
TSB

LNA™ enhanced
target site blocker

Competition

AAAA

Target site blockers (TSB)
microRNAs are typically involved in regulation of large number
of genes. Therefore, the phenotype observed upon changes
in microRNA activity is a combined effect of several targets
being deregulated, although a few of these targets will often
contribute more significantly than others. Identification of such
targets is important to understanding microRNA function.
It allows researchers to study the effects of a microRNA on
a single target.
The contribution of an individual target to the obtained
phenotype can be investigated with a target site blocker
(TSB) – an antisense oligonucleotide that specifically prevents
interaction of a microRNA with one of its RNA targets. The
TSB is designed to mask the microRNA target site in the
RNA target of interest and will not affect the activity of the
microRNA per se. As a result, the TSB will achieve specific
derepression of a single intended target only, enabling simple
phenotypic interpretation (Figure 52).
The TSB mode of action is illustrated in Figure 51. TSBs can
be used effectively in combination with microRNA inhibitors
and mimics see Figure 52.
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Target site blockers are custom designed. Send us your RNA
sequence with an indication of the microRNA binding site to
exiqon.com/contact. We will design your TSB.

Product coverage
miRCURY LNA™ microRNA Target Site Blockers are available
in several different purity grades depending on application.
They can be use for in vitro experiments as well as for
in vivo models.

For more publications and updated product information, please
visit exiqon.com/mirna-target-site-blocker

Ordering information (Details on page 70)
The TSB's are custom designed to match your specific needs.
Once you send us your RNA sequence with an indication of
the microRNA binding site, our in-house RNA experts will
design the most optimal TSB for you.
miRCURY LNA™ microRNA Target Site Blockers are LNA™enhanced and are available with a phosphorothioate modified
backbone for maximum potency.

Product no.

in vitro Premium, ready to label, 5 nmol

480001-00

in vitro Premium, ready to label, 5 nmol

480003-00

in vivo Ready, ready to label, 5 nmol

480004-00

For in vivo use, custom large scale (mg), modifications on demand

500178

*”Ready-to-label” means that the miRCURY LNA™ microRNA Target Site Blocker can be
enzymatically labeled with the detection moiety of choice. For example DIG, radiolabel,
biotin or fluorophores.
All Target Site Blockers (except 480001-00) have a phosphorothiate (PS) backbone
modification.

microRNA Target Site Blockers

Selected publications
Dajas-Bailador et al., Nat Neurosci 2012, 15: 697-69
Cardenas et al., PLoS Genet 2013, 9: e1003291
Viart et al., Eur Respir J 2015, 45: 116-28
Ortega et al., Leukemia 2014, 29: 968-976

miRCURY LNA™ microRNA Target Site Blocker

Figure 52. Unravel microRNA function with LNA™ Target Site Blockers (TSB). Combined use of TSB and microRNA inhibitors and mimics: (A) An interesting
phenotype is observed with a microRNA inhibitor. microRNA inhibition leads to increased translation of multiple mRNAs. Question: Which upregulated genes
are responsible for the phenotype? This question can be answered by testing a TSB for one mRNA suspect at a time. TSBs that phenocopy the microRNA
inhibitor identify important microRNA targets. (B) An interesting phenotype is observed with a microRNA mimic. The increased microRNA activity suppresses
translation of multiple mRNAs. Question: Which downregulated genes are responsible for the phenotype. This question can be answered by contransfecting
TSBs of mRNA suspects with the microRNA mimic. TSBs that rescue the phenotype identify important microRNA targets.
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Exiqon Services

Introduction – RNA Services
Send Exiqon your samples and let us perform your RNA experiments. We offer high-quality
RNA isolation, and profiling using Next Generation Sequencing (NGS), microarray and qPCR. All
experiments are performed by a team of seasoned RNA experts in state-of-the-art laboratories
using the best available technologies.

Introduction - RNA Services

At a glance
• Comprehensive all-inclusive RNA analysis services
ranging from genome-wide screening by to single target
validation
• Complete sample-to-answer service tailored to your
research needs and budget
• Industry-leading service reports and support
• Close consultation throughout your project with
experienced RNA scientists
• State-of-the-art laboratories with optimized processes
and protocols
• More than 10 years of experience with RNA research
and product development for RNA analysis
• SOPs, LIMS, and rigorous QC procedures

A comprehensive and flexible RNA analysis service
Exiqon offers a suite of RNA profiling and analysis services
ranging from exosome and RNA isolation to expression
profiling by NGS, microarray and qPCR. Combine your NGS
or microarray analysis with validation by qPCR. Figure 53
displays an overview of Exiqon’s service products.

Take advantage of our comprehensive sample-to-answer
service that covers every step in the process from experimental
design to a biologically meaningful interpretation of your
results. We offer everything from an initial consultation with our
highly experienced RNA scientists to define the experimental
design, to industry-leading data analysis and delivery of a
comprehensive final report with publication-grade figures.
We are committed to providing personalized, accurate and
responsive guidance from helping you to tailor the exact level
of service and study you need, to making sure you get on the
fast track to actionable results.
All experiments are carried out in our state-of-the art
laboratories using the latest technologies. Our high-throughput
procedures enable fast turn-around times and allow capacity
for large projects.
Benefit from a well-established and highly experienced
RNA service provider
As the first commercial microRNA service provider, Exiqon
Services have profiled over 30,000 samples and delivered high
quality services to more than 1,800 customers in pharma
and the food industry, biotech and academia since 2006.

Figure 53. Overview of Exiqon Services.

RNA Isolation Services
miRCURY™ Exosome and RNA Isolation kits
• Preparation of RNA from all types of samples including cell lines, exosomes, clinical samples and biofluids
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NGS Services (RNA-Seq)
Ilumina HiSeq, NextSeq, MiSeq

microRNA qPCR Services
miRCURY LNA™ Universal RT microRNA PCR

microRNA Array Services
miRCURY LNA™ microRNA Arrays

• Covering whole transcriptome RNA, mRNA,
small RNA (30-200 nt), microRNA and biofluidic
microRNA
• For unbiased profiling and dicovery of novel RNAs

• Profiling of >2000 microRNAs annotated in miRBase
• For profiling of known microRNAs

• Highly sensitive profiling or downstream validation
• Ideal for samples with limited RNA content

Our team takes pride in ensuring that you get the best possible
RNA analysis. We know how important it is to make unbiased
conclusions on results, which is why we focus on quality control
and reproducibility in all steps of the project; from the initial
control of the RNA samples to the data analysis and report.
Exiqon’s highly skilled and seasoned team of researchers has
extensive experience with RNA profiling and data analysis.
We use Exiqon’s commercially available products in our
services. We know the products better than anyone and
take great advantage from the knowledge we have gained
from in-house research and development of the products.
Experts in analyzing microRNA from biofluids
Exiqon Services have years of experience analyzing microRNA
in challenging clinical samples such as biofluids. As part of our
own diagnostics development program, Exiqon has pioneered
the field of microRNA biomarker development in serum/
plasma. This knowledge has been applied in establishing
optimized protocols and special QC procedures for biofluids
in our microRNA NGS and qPCR services.
The QA and security standards you expect
Exiqon has implemented a QA Program incorporating
important components of ISO 17025 and GLP ensuring all work
is performed in accordance with high standards. Our Quality
Management System includes SOPs covering all activities.
Introduction - RNA Services

IT Security is very important to Exiqon, all security standards
are derived from ISO 17799/DS484 and BS 7799.

”

Exiqon offers
a complete
sample-to-answer
RNA service.
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RNA Isolation
Send us your biological samples and we will prepare high quality total RNA suitable for profiling
by Next Generation Sequencing, microarray and qPCR. We can handle a broad range of sample
types and have protocols optimized for samples with minute RNA content.

At a glance
• All processes are carried out by RNA experts
• Standard Operating Procedure (SOP) protocols for
optimal quality and efficiency
• Optimized protocol for samples with minute RNA content
such as biofluids and FFPE samples
• Exosome isolation also available
• High quality RNA extraction suitable for Exiqon’s NGS,
Array and PCR Services
• Consultation with RNA experts throughout the process

RNA Isolation

Consultation and sample submission
Exiqon can perform the initial RNA isolation for your NGS,
microarray and qPCR service projects. We can isolate high
quality RNA suitable for profiling from many different sample
sources. In addition, we offer isolation of exosomes from
various types of biofluids combined with the downstream
RNA isolation.
Details on how to submit your samples will be tailored
according to your sample type and requirements. Exiqon
provides recommendations on the best way to ship your
samples.

Experts in profiling for microRNA
biomarkers in serum and plasma
From years of in-house microRNA biomarker
diagnositics development, Exiqon Services have vast
experience with profiling of circulating microRNA in
serum and plasma samples.
We pioneered the microRNA biomarker development
in serum/plasma.
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Sample handling and total RNA Isolation
All RNA Isolation Service projects are carried out in our state-of
the-art service facilities. Exiqon's miRCURY™ RNA Isolation
and miRCURY™ Exosome Isolation kits are used for the
isolation services (for product details, please refer to relevant
product pages in the catalogue). RNA isolation is performed
following optimized certified Standard Operating Procedure
(SOP) protocols to ensure optimal quality and efficiency.
Quality control on the extracted total RNA is performed using
procedures tailored to the particular sample type.
RNA isolation from a broad range of sample types
We offer RNA isolation on the following types of samples:
• Serum/plasma, urine, CSF and other biofluid samples
• Clinical tissue and FFPE samples
• LCM samples
• Cell lines
• Whole blood (e.g. PAXgene blood RNA tubes)
• Exosomes (we also perform exosome isolation)
• Other sample types upon request

Learn more!
For more information and ordering please visit
exiqon.com/rna-isolation-services

Exiqon Services

Next Generation Sequencing
Send us your samples and let our Next Generation Sequencing (NGS) experts perform your RNAseq analysis in state-of-the-art automated laboratories with rigorous quality control and fast
turn-around times. Exiqon offers a complete sample-to-answer solution from sample isolation
to data interpretation and validation.

At a glance
• Complete sample-to-answer solution
• Thorough QC of RNA samples and libraries
• Consultation with RNA and NGS experts throughout
the process
• Flexible capacity using Illumina MiSeq, NextSeq
and HiSeq instruments
• Fast turn-around times - delivery of the final report
within 4 - 6 weeks
• Rigorous quality control in all steps of the workflow
• Combine with downstream validation using the
market-leading LNA™-enhanced qPCR platform

Figure 54 shows the workflow for the RNA NGS Service.
Details on each step of the process are described below. For
more information and updates, please visit exiqon.com/
NGS-services
Exiqon’s NGS services include every step from initial
consultation, RNA isolation, RNA QC, library preparation, to
sequencing and full data analysis. All analyses are performed
by NGS expert scientists who will ensure that you get the
best service throughout the project. Data and results from
your sequencing project will be delivered in an easy-to-read
report with publication-grade illustrations including an Excel
file with all data needed for publication. Complete raw data
can be provided on an encrypted hard disk.

NGS instruments at Exiqon Services
Flexible sequencing by market-leading Illumina technology:
• HiSeq
• NextSeq
• MiSeq

1. Consultation
When you engage in an NGS Service project with Exiqon,
you are assured direct communication with the scientists
performing your experiments throughout the duration of the
project. Each project begins with a free consultation with an

Next Generation Sequencing

A complete RNA sequencing service
Exiqon Services offers RNA Sequencing services using the
Illumina technology:
• Whole Transcriptome Sequencing
• mRNA Sequencing
• microRNA Sequencing (including microRNA discovery)
• microRNA in biofluids Sequencing (includes RNA isolation
with Exiqon's optimized serum/plasma protocols)
• small RNA Sequencing
• Custom Sequencing

Exiqon's scientists can also assist you in how to validate
your NGS results.

Figure 54. Workflow for Exiqon's RNA Sequencing Services.

1. Consultation and experimental design
Tailored experimental design to suit your research needs and budget

2. RNA sample submission or RNA Isolation
Total RNA is recommended for RNA Sequencing
At Exiqon we also offer to isolate your RNA for sequencing

3. RNA sample quality control (QC)
Assessment of purity and integrity of total RNA samples
(NanoDrop or Qubit and Bioanalyzer)

4. Library preparation
Library generation, quality control and quantification (Bioanalyzer and qPCR)
Size selection of the library (for microRNA and small RNA)

5. Sequencing
Sequencing using the Illumina technology (MiSeq, NextSeq or HiSeq)

6. Data analysis and interpretation
Filtering, mapping, normalization and differential expression analysis
GO Enrichment analysis and Biological Interpretation

7. Report and final consultation
An extensive report is accompanied by follow-up scientific discussion
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Figure 55. Exiqon offers a comprehensive range of RNA Sequencing Services.

Non-coding RNA

microRNA

Small RNA

Whole transcriptome

mRNA

Library size selection

Library size selection

Ribosomal RNA depletion

Poly-A enrichment

microRNA 15-30 nt:
microRNAs, piRNAs

All transcripts >170 nt:
mRNAs, lncRNAs, snoRNAs

PolyA transcripts >170 nt:
mRNAs, pre-mRNAs,
poly-A tailed lncRNAs

Small RNA 30-200 nt:
pre-microRNAs,tRNAs, snoRNAs

Next Generation Sequencing

RNA and NGS expert. Together, we design an experimental
setup that best satisfies your research needs and budget.
Next, you complete a detailed online sample submission
form ensuring that all experimental details and subsequent
analysis are clearly defined and understood by both parties.
2. RNA sample submission
High quality samples are important for accurate sequencing.
At the initial consultation, we offer recommendations on
suitable extraction and clean-up methods. Alternatively, you
can take advantage of our expertise and submit your samples
to our RNA isolation service (see page 56).
The amount of total RNA recommended varies depending on
the sequencing service you choose, and the type of samples
you have. We also accept enriched RNA or purified mRNA as
well as biofluid samples. More information can be found in
Exiqon’s NGS Guidelines document available for download
here: exiqon.com/ngs-services
3. RNA sample quality control (QC)
Our experts will determine the integrity and quantity of
each sample using Bioanalyzer and NanoDrop™ or Qubit
instruments. Possible contaminations are likewise assessed
for each sample. You will receive a report with the results of
these analyses prior to the sequencing.

58

200-100,000 nt
avg 1,800-2,000
mRNA

RNA-seq
service

60-150 nt
Pre-miRNA

200-100,000 nt
IncRNA
incl. rRNA

Sample
preparation

24-35 nt
piRNA

86-141 nt
vRNA

60-200 nt
snoRNA

RNA
fraction

17-25 nt
microRNA

73-94 nt
tRNA

Coding RNA

Perform microRNA-Seq in biofluids with the experts
Exiqon pioneered microRNA biomarker discovery in
serum/plasma. Take advantage of our years of experience
in handling and profiling serum/plasma samples when
having your biofluids samples sequenced.
Read tips on working with serum/plasma samples at
exiqon.com/biofluids

4. Library preparation
Following quality control, we generate libraries according
to protocols optimized for each type of sequencing service.
For whole transcriptome Sequencing, ribosomal RNA depletion
is first performed using biotin-streptavidin based bead with
target-specific depletion oligonucleotides. Specialized depletion
protocols are available for whole blood and plant samples.
For mRNA Sequencing, Poly-A RNA selection is first performed
using an oligo-dT magnetic bead system.

Following library preparation, a quality control assessment
of each library is performed.
The insert rate of the desired RNA type is evaluated using a
Bioanalyzer DNA high sensitivity chip. Libraries for microRNA
and small RNA Sequencing are then size fractionated using
the appropriate size range (which may also be customized),
to ensure only the relevant RNA fraction is sequenced. qPCR
based quantification of each library is performed, and samples
are normalized and pooled in equimolar ratios. After pooling
of sample libraries, qPCR based quantification is performed
on the library pool to ensure optimal concentration for cluster
generation on the flowcell.
5. Sequencing
Exiqon Services offers five types of sequencing using the
Illumina platform:
RNA-seq Service

During your consultation with Exiqon, we will discuss the
specific aims of your project and make recommendations
regarding the optimal number of reads per sample, read
length and single or paired end reads. All of these factors
can be tailored to your project.
6. Data Analysis and Interpretation
The bioinformatics is an integrated part of our NGS platform
(Figure 56) and our scientists have a strong background
in both the experimental and analytical aspects of Next
Generation Sequencing.
Our data analysis includes data QC and mapping, characterization
of the read populations, normalization, differential expression
analysis, and comparison of sample groups (unsupervised
and supervised clustering via two dimensional heat maps,
PCA plots, and pairwise comparison and visualization by
T-tests, ANOVAs, and volcano plots).

Type of sequencing offered

Whole Transcriptome

Single or paired end reads

mRNA

Single or paired end reads

microRNA including microRNA discovery

50 bp single end processing

microRNA biofluids

Single end

small RNA

200 bp single end processing

microRNA sequencing projects also include prediction of
novel microRNAs, as well microRNA target identification
using Exiqon’s miRSearch database (a rich source of curated
information related to microRNAs and their targets).

Figure 56. Data analysis and Interpretation is central to Exiqon's RNA Sequencing Service.
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• Clean data for vectors
and adaptors
• Map the relevant reads
to a reference genome
• Perform miR prediction
using multiple tools
• Identiﬁcation of novel
transcripts

• Normalization
• Unsupervised data analysis
presented by PCA and
heat maps
• Differential expression
analysis including statistical
tests presented by
Volcano plots

• microRNA target
identiﬁcation (using
miRSearch database)
• Gene Ontology Enrichment
analysis of differentially
expressed transcripts
or microRNA targets

Reliable, high quality
data for further
analysis

Quantification of
known transcripts
and reliable prediction
of novel transcripts

Accurate and
publication-ready
presentation of
significant results

Further biological
insight into the
results and guidance
for next steps

Result

Details

• Assures the quality of the
run data
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Gene Ontology (GO) enrichment analysis is performed to
determine which GO terms are overrepresented in the
differentially expressed transcripts or identified microRNA
target genes.In connection with large service projects we
also offer extensive customized bioinformatics service.
7. Report and final consultation
The final report is delivered as link to our secure webserver
and will contain:
• An easy-to-read data report as pdf containing a
description of the project, assessments of sample and
data quality and an overview of the results of the data
analysis with publication-grade illustrations.
• Extensive Excel files with all the major findings and
statistical analysis which is sufficient for publication, or
performing your own analysis of the data if needed.

publication purposes
• Project summary Excel report
• Mapped reads and counts
• Filtered high quality data
• Normalized data for each individual sample and gene
• Statistical analysis according to supplied groupings:
T-test or ANOVA including multiple testing corrections

Exiqon NGS Service
Final Report
GO Enrichment analysis
Go enrichment analysis attempts to identify GO terms that are sign
significantly associated with
differentially expressed genes (based on estimated p-value). In this analysis, two different statistical
tests (Fisher and

Project:

Solid tumor small RNA (Ref code: ref_9998)
Mirna Letseven

Heat map and hierarchical clustering
erin

Company/Institute:

Cancer Biomarker Institute

Date:

January 1, 2014

The heat map diagram shows the result of two-way hierarchicall clustering
clus
of microRNAs and
samples. Each row represents one microRNA and each column
one sample. The
n represents
rep
color scale (top right) illustrates the relative expression level of a microRNA
across all
mic
samples: red color represents an expression level above mean,, green
gre color represents
expression below the mean.

Customer:

For this data set there is clearly a good separation of group C from
rom the
t rest, whereas the
groups A and B are more alike.

performed by
Exiqon A/S
Company Reg. No. (CVR) 18 98 44 31

The complete encrypted raw data can be provided on an
encrypted hard disk or USB3-stick.
Exiqon always offers a free consultation with one of our NGS
experts to discuss the data, answer any questions you may
have, and discuss the next steps for the project including
qPCR validation or functional analysis.

Skelstedet 16
2950 Vedbæk

Denmark

Figure 7. estimated GO term p-value scatter plot for classic vs elim method
method. Values along diagonal are consistent
between both methods with values in the both right of the plot corresponding to the terms with most reliable
estimates from both methods. Size of dot is proportional to number of genes mapping to that GO term and
colouring represents number of significantly differentially expressed genes corresponding
co
to that term with dark red
representing more and yellow representing fewer.

Ref code: ref_9998

Volcano plot
To enable a simple visual identification of statistically significantt miR
miRNAs displaying largemagnitude, the expression data have been plotted in a Volcano
o plot
plo (see below). The
volcano plot is constructed by plotting the negative log of the p-value
-valu on the
y-axis (base 10). This results in data points with low p-values appea
appearing towards the top of the
plot. The log fold-change (logFC) between the two experimental
groups is plotted on the xal gro
axis. The log of the fold-change is used so that up- and down regulations
appear equidistant
egul
from the center. Plotting points in this way results in two regionss of interest in the plot: those
points that are found towards the top of the plot that are far to eithe
either the left- or the right-hand
side. These represent values that display large magnitude fold changes
(hence being left- or
cha
right- of center) as well as high statistical significance (hence being
eing towards the top).
The microRNA profiling identified a subset of 99 top microRNAs
(microRNAs where the ps (m
value is less than 0.05) out of the total number of microRNAs identified
(369) by NGS
dent
sequencing.
.
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Figure 4: Heat Map and Unsupervised Hierarchical Clustering. The clustering was performed on all
samples, and on the top 50 microRNAs with highest standard deviation with highest standard deviation
based on normalized reads.
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Figure 6: Volcano plot showing relationship between the logarithm of the p-values and the log fold
change between T1 and C1. miRNAs with differential expression of more than 1 on a log 2 scale and a
p-value of less than 0,01 are marked in red. The top ranked microRNAs listed in table 2 are marked
with annotation on the plot (if any).
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Next Generation Sequencing

Sequencing FFPE samples
When sequencing FFPE samples there is a risk that a
significant portion of the reads can result from degraded
RNA species (rRNA/mRNA/tRNA).
Contact Exiqon to discuss your project and our NGS
experts will be happy to advise on the best approach for
sequencing your FFPE samples.

The NGS report consists of:
An easy-to-read data report as pdf
• QA/QC of sample and data
• Mapping and Yields
• PCA plots and Heat maps based on
unsupervised clustering
• Results of statistical analysis of customer defined
group comparisons
• Volcano plots
• Identification of novel transcripts
• GO Enrichment Analysis
• Summary of results
• A materials and methods section ready to use for
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View a sample NGS report
Report examples are available for download at
exiqon.com/ngs-services

Did you know?
Exiqon’s Whole transcriptome or mRNA sequencing
Service includes identification of:
• Splice junctions
• Alternative splicing and splice variants
• Novel transcripts
• Antisense transcripts
• Gene fusions

Exiqon Services

Microarray Profiling
Exiqon offers a comprehensive microRNA profiling service based on our miRCURY LNA™ Arrays
with unrivaled accuracy and sensitivity. Let our microarray experts perform your analysis in
state-of-the-art automated laboratories with rigorous quality control, fast turn-around times and
advanced data analysis , with experimental design tailored to your research needs and budget.

Figure 57. Workflow for Exiqon's microRNA Array Service.

At a glance
• Covers everything from initial consultation to the final
report including all raw data and detailed data analysis
• Consultation with microRNA and array experts
throughout the process
• Profiling from as little as 200 ng total RNA
• Fast turn-around times - delivery of the final report
within 2-4 weeks of receiving your sample
• Rigorous quality control in all steps of the analysis
• Normalization using either Lowess (dual-color
experiments) or Quantile (single-color experiments)

Figure 57 shows the workflow for the Array Service. Details
on each step of the process are described below. For more
information and updates, please visit www.exiqon.com/
microRNA-array-services.
1. Consultation
When you engage in an Array Service project with Exiqon,
you are assured direct communication with the scientists
performing your experiments throughout the duration of the
project. Each project begins with a free consultation with a
microRNA expression profiling expert. Together, we design
an experimental setup that best satisfies your research
needs and budget.

2. RNA sample submission
Only a small amount of isolated RNA is needed for full microRNA profiling

3. RNA sample quality control (QC)
RNA integrity, quantity and possible contaminations are assessed for each sample

4. Labeling, hybridization and scanning
Highly efficient labeling, automated hybridization and highly
sensitive scanning of arrays

5. Data analysis and normalization
Technical and biological quality assessment along with a thorough data analysis
appropriate for the experiment at hand

Microarray Profiling

A complete microRNA Array profiling service
Our microRNA Array service includes every step from initial
consultation, sample labeling and hybridization to full data
analysis. All analyses are performed by microRNA expert
scientists ensuring the best service throughout the project.
Data and results from your microRNA profiling project will be
delivered in an easy-to-read report with publication-grade
illustrations including an Excel file with all the raw data.

1. Consultation and experimental design
Tailored experimental design to suit your research needs and budget

6. Report and final consultation
The service project ends with an extensive report and
follow up scientific discussion

Next, you complete a detailed online sample submission form
making sure that all experimental details and subsequent
analyses are clearly defined and understood by both parties.
2. RNA sample submission
High quality samples are important for accurate microRNA
profiling. At the initial consultation, we offer recommendations
on suitable extraction and clean-up methods. Alternatively,
you can take advantage of our expertise and submit your
samples to our RNA isolation service (see page 56).
Due to the sensitivity of our microarrays, we can perform
analysis with low RNA input. We normally use between 250
- 750ng total RNA depending on the experimental design.
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Figure 58. Good correlation between expression profiles from FFPE and
fresh frozen samples. MicroRNA log2 intensity scatterplots of FFPE and
fresh frozen samples from the same tissue using Exiqon’s microarrays.
The excellent correlation between the two expression profiles suggests
that microRNAs are well conserved in FFPE samples and can be accurately
detected using the miRCURY LNA™ Arrays.
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microRNA expression profiling from FFPE samples
A unique feature of our Array Services is our ability to
provide high quality microRNA expression profiling from
FFPE samples (Figure 57).

Microarray Profiling

FFPE samples are generally characterized by poorly
preserved RNA. Due to the selective nature of LNA™
capture probes and the high-stringency hybridization
conditions, the miRCURY LNA™ Array platform is uniquely
robust towards interference from small mRNA and rRNA
degradation products typically present in FFPE samples.

3. RNA sample quality control (QC)
After receiving your RNA samples, our experts will determine
the integrity and quantity of each sample using Bioanalyzer
and NanoDrop™ instruments. Possible contaminations are
likewise assessed for each sample. A report with summary of
the results will be forwarded to you prior to the array profiling.

”

Let our RNA array experts
perform your analysis in
state-of-the-art automated
laboratories with rigorous
quality control and fast turnaround times tailored to your
research needs and budget.
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4. Labeling, hybridization and scanning
Following quality control, your RNA samples will be labeled
using our miRCURY LNA™ Hi-Power Labeling Kit for efficient
and uniform labeling. Next, the labeled samples are hybridized
to a miRCURY LNA™ microRNA Array. All hybridization and
washing steps are fully automated to ensure high reproducibility.

5. Data Analysis
After scanning the arrays, we perform a technical quality
assessment of the data based on the results from spike-in
controls, flagging of spots, background intensity levels and
signal intensity distribution.
Following normalization, the microarray data is assessed
in multiple ways, including principle component analysis
(PCA) and heat-maps with unsupervised clustering. In the
biological quality assessment, we check if samples group
according to biology and look for any signs of experimental
bias in the data set.
Finally, statistical analysis of customer defined group
comparisons is performed. In connection with large service
projects we also offer extensive customized bioinformatics
analysis.
6. Report and final consultation
An easy-to-read summary report is provided containing a
description of the project, assessments of sample and data
quality and an overview of the results of the data analysis with
publication-grade illustrations. Extensive Excel files with all
raw data is also included. The final report is delivered as a
link to our secure webserver.

The microRNA Array Profiling report consists of:
An easy-to-read summary report
• QC of sample and data
• Plots showing the effect of normalization
• Volcano plots
• Heat maps and PCA plots based on
unsupervised clustering
• Results of statistical analysis of customer
defined group comparisons.
• Summary of results
Materials and methods section
• Ready to use for publication purposes
Project summary Excel report
• Normalized data for each individual sample
• Expression matrices with statistical analysis according
to customer specifications: T-test or ANOVA including
multiple testing corrections (Benjamini-Hochberg).
• Indication of microRNAs that pass the
statistical restriction
• MA plots

Scientific follow-up is always offered to answer any questions
to your final report and to discuss how to proceed with the
obtained results.

Dual color with common reference for optimal intraslide
normalization (global LOWESS), minimizing effect of
sample/ slide variation in labeling and hybridization
efficiency.

Microarray Profiling

Great flexibility in experimental design
Our spotted microarrays allow both dual and single color
experiments due to highly controlled production and strict
QC-criteria. This provides great flexibility in the choice of
experimental design and method of normalization.

'(

&%

'
'(

&%

Single color with interslide normalization (Quantile)
enabling comparison of data from independent array
experiments accumulating over time.

Learn more!
For more information and ordering, please visit
exiqon.com/microRNA-array-profiling-services

4

&%

View a sample microRNA Array Service report
Report examples are available for download at
exiqon.com/microRNA-array-profiling-services
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Exiqon Services

qPCR Profiling
A complete microRNA PCR profiling service using Exiqon’s highly sensitive and specific LNA™enhanced PCR system - performed by those who know the system best. Our expert scientists
perform your microRNA profiling in our state-of-the-art automated laboratories with rigorous
quality control and maximum reproducibility, and experimental design tailored to your research
needs and budget.

qPCR Profiling

At a glance
• Based on our highly specific and sensitive miRCURY
LNA™ Universal RT microRNA PCR system
• Covers everything from an initial consultation to the final
report, including all raw data and detailed data analysis
• Consultation with microRNA and PCR experts
throughout the process
• Rigorous quality control in all steps
• System flexibility and sensitivity ensures cost-efficient
experimental setup
• Experiments performed by expert scientists in
state-of-the-art laboratories
• Fast turn-around times - delivery of the final report
within 4-6 weeks of receiving your samples

2. RNA samples
High quality samples are important for accurate microRNA
quantification. At the initial consultation, we offer
recommendations on suitable RNA extraction and clean-up
methods. Alternatively, you can take advantage of our expertise
and submit your samples to our RNA Isolation Service. Due
to the sensitivity of our miRCURY LNA™ microRNA PCR
system, we can perform analysis with minute RNA input.
We normally use 40ng total RNA for full miRNome profiling
and RNA corresponding to just 16μl plasma (purified from
250 ul plasma) for profiling with our Serum/Plasma Focus
microRNA PCR Panels. Indeed, the LNA™ PCR system is
well suited for the analysis of samples with low RNA content,
including biofluids and exosomes.

Figure 59. Workflow for Exiqon's microRNA PCR services.

A complete profiling service
Exiqon’s microRNA PCR experts will ensure that you get
the best service throughout the projects, from the initial
consultation and tailored experimental setup to the data
analysis and delivery of a comprehensive yet easy-to-read final
report with publication-grade illustrations. Figure 59 shows
the standard workflow for an Exiqon PCR service project.
1. Consultation and experimental design
When you engage in qPCR Service project with Exiqon,
you are assured direct communication with the scientists
performing your experiments throughout the duration of the
project. Each project begins with a free consultation with a
microRNA qPCR expression profiling expert.
Together, we design an experimental setup that best satisfies
your research needs and budget. Following this you will
complete a detailed online sample submission form ensuring
that all experimental details and subsequent analyses are
clearly defined and understood by both parties.
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1. Consultation and experimental design
Tailored experimental design to suit your research needs and budget

2. RNA sample submission
Only a small amount of isolated RNA is needed for full microRNA profiling

3. RNA sample quality control (QC)
Quality control of samples for identification of
potential outliers and sample bias

4. RNA qPCR
The qPCR system combines a Universal RT reaction with LNA™-enhanced
PCR primers, which results in unmatched sensitivity and specificity

5. PCR quality assessment
Rigorous quality assessments of the PCR data are performed
before proceeding with the data analysis

6. Normalization and data analysis
Normalization along with a thorough data analysis appropriate for the
experiment at hand is performed

7. Report and final consultation
The service project is finalized with an extensive report and follow
up scientific discussion

3. RNA sample quality control (QC)
After receiving your RNA samples our specialists can assess
the integrity, quantity and purity of each sample using
Bioanalyzer and NanoDrop™ instruments. In addition, we offer
qPCR-based QC tests to assess the performance of samples
prior to RNA qPCR profiling. Samples are tested by PCR QC
for the amplification of selected endogenous microRNAs and
synthetic RNA spike-ins. Amplification levels are tested to
be within known ranges and compared between samples to
identify potential outliers. Two tests are offered: basic and
extended PCR QC (see info box below).

qPCR-based quality control of samples:
RNA PCR QC – Basic:
• Quantification of five pre-selected endogenous
microRNAs and a three synthetic RNA spike-ins
• Useful to monitor RNA extraction efficiency, presence of
inhibitors, hemolysis and identify any potential outlier
samples that should be omitted or replaced in the study
RNA PCR QC – Extended:
• Quantification of five pre-selected endogenous
microRNAs and a three synthetic RNA spike-ins
• Three different RNA input amounts are tested
• Useful for determination of optimal RNA input
• Useful to monitor RNA extraction efficiency, presence of
inhibitors, hemolysis and identify any potential of outlier
samples that should be omitted or replaced in the study

qPCR Profiling

We recommend that basic PCR QC is performed on all
samples where standard RNA quality control is not
applicable (e.g. low RNA content samples, such as serum/
plasma RNA, or samples where the RNA quality/quantity
is expected to be a challenge).
Extended PCR QC is recommended for samples that may
contain PCR inhibitors and for sample types we have little
experience with, or where there is a strong potential for
qPCR inhibition.

All PCR reactions are performed using our miRCURY LNA™
Universal RT PCR products. The Universal RT reaction
enables reverse transcription of all RNA species in the sample
simultaneously in one tube. The flexibility of the LNA™ PCR
platform gives superior experimental flexibility. For microRNA
analysis, a range of PCR panels are available: full miRNome
Panels, Focus Serum/Plasma, Cancer, Toxicology, Stem cells
and Exosome Panels and custom Pick-&-Mix Panels (see
page 36). Custom Pick-&-Mix Panels may include LNA™ PCR
assays for any RNA species including novel RNAs.

”

The ﬂexibility of Exiqon's qPCR
system allows us to identify
and focus on the microRNA
that carry information.
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Cost-efﬁcient serum/plasma
microRNA proﬁling
The sensitivity and speciﬁcity of
our microRNA PCR system make
it ideally suited for the detection
of microRNAs in blood serum
and plasma.
Using our new Focus microRNA
Panels (see page 36), we can
proﬁle serum/plasma samples
at a fraction of the cost of a full
genome proﬁling and still deliver
the same high quality data on all
the relevant microRNAs.

4. RNA qPCR
Our state-of-the-art laboratories use high throughput robotic
pipetting stations that ensure superior reproducibility. Risk
of template contamination is minimized by performing
cDNA synthesis and PCR reactions in separate locations.
All projects include negative control samples to determine
background levels. Our procedures are in accordance with
MIQE guidelines.
5. PCR quality assessment
Due to their small size, microRNA are extremely challenging
PCR targets. We have therefore developed a unique automated
QC system that allows for careful analysis of the quality
of each individual PCR reaction prior to data analysis.
Melting curves are inspected, amplification efficiencies are
calculated and quantification cycle (Cq) values are compared
to background levels in the negative control samples. Based
on these analyses, reactions are flagged and removed from
the data set if they show:
• several melting points or have melting points that are not
within assay specifications
• amplifications with efficiencies outside our accepted range
• amplifications with Cq values within a threshold range of
background signal

qPCR Profiling

6. Normalization and data analysis
Before data analysis, we make sure your data are normalized
to correct for potential overall differences between samples.
The method of normalization is optimized for each individual
project using sophisticated software packages. In case of
biological replicates, average ΔCq values are calculated
and ΔΔCq values are determined based on the biological
grouping of samples.
Data analysis appropriate for the experiment at hand is
performed, e.g., Principle Component Analysis (PCA) and
heat maps based on unsupervised clustering. We check if
samples group according to biology and look for any signs of
experimental bias in the data set. Finally, statistical analysis
of customer defined group comparisons is performed.
A wide range of statistical tests are available:
• T-test
• ANOVA
• ANCOVA
• Chi2 test for presence (for identification of microRNAs
only detectable in one group)
• Power analysis (to determine the number of samples
required in a validation study)
• Normality tests
• Wilcoxon tests
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Exiqon’s qPCR analysis pipeline is integrated with Exiqon’s
database XploreRNA™ (a rich source of curated information
related to microRNAs and their targets, expression and
disease association). Exiqon's app for transcription analysis
can be downloaded from Google Play and App Store free of
charge. In connection with large service projects we also
offer an extensive customized bioinformatics analysis.

For this data set there is clearly a good separation of group C from the rest, whereas the
groups A and B are more alike.

MicroRNA qPCR
Services
Final Report

Project:

Figure 3. Heat Map and Unsupervised Hierarchical Clustering. The clustering is performed on
all samples, and on the top 50 microRNAs with highest standard deviation. The normalized
(dCp) values have been used for the analysis.

Customer:
Company/Institute:
Date (dd-Mmm-yyyy):

Customer name_Reference code

Examples of miRNA expression across the samples are shown below. A higher dCp value
means higher expression.

hsa-miR-15

hsa-miR-26

0

0
normalized expression (dCp)

normalized expression (dCp)

7. Report and final consultation
An easy-to-read summary report is provided containing a
description of the project, assessments of sample and data
quality and an overview of the results of the data analysis
with publication-grade illustrations. An extensive Excel file
with all raw data is also included. The final report is delivered
as a link to our secure webserver.

Heat map and unsupervised hierarchical clustering
The heat map diagram shows the result of the two-way hierarchical clustering of microRNAs
and samples. Each row represents one microRNA and each column represents one sample.
The microRNA clustering tree is shown on the left. The color scale shown at the bottom
illustrates the relative expression level of a microRNA across all samples: red color
represents an expression level above mean, green color represents expression lower than
the mean.

-1
-2
-3
-4
-5

-1
-2

Data that derive from PCR reactions that fall outside our thresholds and specifications (see
details below) are flagged and removed. This ensures that the data analysis is performed with
a consistent high quality data set.
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Melting curve analysis
An additional step in the real-time PCR analysis was performed to evaluate the specificity of
the amplification products by generating a melting curve for each reaction. The appearance of
a single peak with the expected Tm is an indication that a single specific product was
amplified during the qPCR process. PCR reactions that gave rise to multiple melting curve
peaks or single peaks with melting temperature incoherent with the specifications for the
corresponding assay (in-house database) were flagged and removed from the dataset. On
the attached SampleSubmissionPlot the conclusion of the melting curve analysis is shown.
Flagged reactions are marked with crosses in the SampleSubmissionPlot.
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The qPCR profiling report consists of:
An easy-to-read summary report
• Quality assessment of sample and data
• Heat maps and PCA plots based on unsupervised
clustering
• Results of statistical analysis of customer defined
group comparisons
• Summary of results
• If relevant, data is compared to Exiqon’s in-house
microRNA expression database

Data quality control
Exiqon Services has developed a rigorous and automated PCR data QC pipeline that allows
us to draw maximum benefit of our SYBR Green based miRCURY LNA PCR assays. Each
individual amplification product on our PCR panels is scrutinized by:
Melting curve analysis
Calculation of amplification efficiency
Comparison of Cp value to background level in the negative control sample

-3
-4

1
A

sample # and group

Scientific follow-up is always offered to answer any questions
to your final report and to discuss how to proceed with the
obtained results.

Page 6 of 18

sample # and group

Figure 6. The bar diagram above shows the expression levels in the two sample groups.

Figure 8. Example of SampleSubmissionPlot, illustrating the Cp’s obtained for each well in a 384
-well
plate. The color scale indicates the level of expression (Cp).The circles with crosses indicate assays that
have more than one peak on the melting curve, or that have a Tm that deviate from the in-house
database of Tm-values.

qPCR Efficiency
Assay efficiencies were
determined by analysis of
the amplification curves using algorithms similar to the linreg software package. The
efficiencies range between 1.8 and 2.1. Individual reactions that gave efficiency <1.6 were
excluded from the dataset.
Customer name_Reference code
Customer name_Reference code
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qPCR Profiling

Materials and methods section
Project Summary Excel Report
• All raw data and normalized Cq values
• Statistical analysis and heatmaps according to
customer specifications
• Ready to use for publication purposes

View a sample microRNA PCR Service report
Report examples are available for download at
exiqon.com/microRNA-pcr-services

Learn more!
For more information and ordering please visit
exiqon.com/microRNA-pcr-services
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Exiqon Services

Biomarker Discovery
Exiqon’s scientists have expertise in biomarker discovery through several in-house projects, as
well as experience in handling challenging clinical samples. They are available to assist with
all phases of your project – from guidance on experimental design to advanced bioinformatics.

Exiqon has extensive knowledge of microRNA profiling in a
wide range of samples and has been involved in numerous
biomarker discovery projects.

Together with you and based on your requirements and budget
we will design the best experiments and subsequent data
analyses for your project.

We are currently working on an advanced and promising
program on early detection of colorectal cancer (CRC) by
microRNA analysis of patient blood plasma using our LNA™
microRNA qPCR platform (Table 5).

Table 5. Experimental details of our colorectal cancer (CRC) biomarker study.

Biomarker Discovery

In addition to our extensive knowledge of biomarkers, we are
experts on our own qPCR system. We are therefore uniquely
positioned to assist you in all phases of biomarker discovery
projects – from experimental design guidance to advanced
bioinformatics. An overview of the general biomarker discovery
project setup is presented in Figure 60.

Experimental stage*

Study size

MicroRNAs studies

miRNome screening

50 controls
50 CRC patients

730 microRNAs screened

Identify candidate
microRNAs

76 controls
151 CRC patients

378 custom defined
microRNAs screened

Validation of
microRNA signatures

1000 patients

Defined microRNA
signature

* See Figure 60

Figure 60. Biomarker discovery workflow using Exiqon’s LNA™ microRNA PCR system. Pilot miRNome-wide screenings on experimental groups with a
limited number of individuals are performed with our miRNome PCR panels. Subsequently, biomarker candidate discovery screens on more individuals can
be performed with a subset of microRNA PCR assays using our Serum/Plasma or Cancer Focus microRNA PCR panels or custom Pick-&-Mix panels. Final
biomarker validation can be performed on large groups of individuals with a small set of microRNA assays in custom Pick-&-Mix panels.

DISCOVERY PHASE

Pre-deﬁned
miRNome
or Focus
microRNA
PCR panels
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Biomarker Discovery

”

Our uniquely ﬂexible PCR panel formats allow us
to conduct cost effective biomarker screening
projects by focusing only on the microRNAs with
biomarker potential.
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General Information

How to order
Below you will find information on how to place an order with
Exiqon. In countries where Exiqon is represented by a local
distributor, orders will have to be placed with the distributor.
A list of distributors is shown on page 72 and 73.

1. Ordering options
You may place an order in one of the following ways. Information
needed by Exiqon to handle your order is described below
this section.
Order online:
Most products can be ordered directly online at Exiqon’s
webpage. Go to exiqon.com, click on “Products” in the main
menu and find your product(s) of interest in the product list.
Click on the product line and follow the directions for online
purchasing. Immediately after check out, you will receive an
order confirmation by email.
If you already know the product number for the products
you wish to order, use our Express Order option on the front
page (exiqon.com)
Order by Email:
Place an order by contacting us at exiqon.com/contact
Order by Fax:
A signed order can be faxed to:
North America: +1 781 376 4152
Rest of the World: +45 4566 1888

How to order

Order by Phone:
To place an order by phone, call:
North America: +1 781 376 4150
Toll free (US & Canada): +1 888 miRCURY
Rest of the World: +45 4565 0929
Information needed:
When placing an order, please provide the following information:
• Product information
• Name (contact person), phone number, email address
for order confirmation
• Billing Address
• Shipping address (including contact person)
• Purchase order (PO #) if applicable
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• Institute TAX/VAT ID number for orders purchased and
shipped within Europe
• Credit card (Visa, Mastercard, American Express)
payment is possible upon receipt of invoice, where
instructions for payment will be given
NOTE: For software orders, it is necessary to provide the
end-user email address as product activation codes (serial
number and download specifications) are provided by email
ONLY. If an end-user email is not provided, the activation
codes will be sent to the purchaser.

2. Finding a product number
We recommend visiting our website for the latest information
on products and product numbers. New products and product
updates may have been launched after print of this catalogue.
For microRNA-specific products such as detection probes,
inhibitors and primer sets, the unique product number is
only available on Exiqon’s website. Please go to the relevant
product page on exiqon.com and find the product number by
searching for the microRNA of interest.
Custom LNA™ Oligonucleotides of your own design are
best ordered at exiqon.com/custom-lna-oligos. If you need
assistance in designing your custom LNA™ Oligonucleotides,
please contact Exiqon at exiqon.com/contact.

3. Shipping details
All products except software are shipped with FedEx.
Shipping time depends on the product. Once your order
has been processed, you will receive an order confirmation
email stating an expected shipping date. Items in stock will
be shipped by FedEx within 1-3 business days and custommade products are normally shipped within 10-12 business
days. Details are found at exiqon.com under product details
for the specific product of interest.
For software orders, the activation code is sent by email within
2-5 days of purchase. Please then allow time to activate the
programs. For GenEx, a 30-day fully functional trial version
can be used in the meantime.

General Information

Contact Us
Outside North America
Mailing address
Exiqon A/S
Skelstedet 16
2950 Vedbaek
Denmark

North America
Mailing address
Exiqon, Inc.
12 Gill Street, Suite 1650
Woburn, MA 01801
United States

Phone: +45 45 65 09 29
Fax: +45 45 66 18 88
exiqon.com/contact

Phone: +1 781 376 4150
Fax: +1 781 376 4152
Toll free (US & Canada): +1 888 miRCURY
exiqon.com/contact

Business hours
8:30 a.m. - 4:30 p.m.
Central European Time

Business hours
8:30 a.m. - 4:30 p.m.
Eastern Standard Time

Contact us
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Distributors
Albania
Biomedica Shpk
Rr Themistokli Germenji
Kulla Ambasador, Kati 3, Ap 1
1000 Tirana
Phone: +355 4500681
Fax: +355 4500770
E-mail: b.shehu@bmgrp.al

Distributors

Australia
GeneWorks Pty Ltd
39 Winwood Street
Thebarton, SA 5031
Australia
Phone: +61 8 8234 2644
Toll Free (AUS only, excl. SA): 1800 882 555
Fax: +61 8 8234 2699
E-mail: customerservice@geneworks.com.au
www.geneworks.com.au
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China
KangChen Bio-tech
421Hong Cao Rd.
Building 63, 2nd floor
Shanghai 200233, P.R. China
Phone: +86-21- 64451989
Fax: +86-21-6445202
E-mail: ping@kangchenbio.com
www.kangchen.com.cn
Takara Biomedical Technology
(Beijing) Co., Ltd.
Life Science Park
22 KeXueYuan Road
Changping District
Beijing, 102206, China
Phone: +86 10-8072-0985/6
Fax: +86 10-8072-0989
E-mail: service@takarabiomed.com.cn
www.takarabiomed.com.cn

Bosnia & Herzegovina
Biomedica d.o.o. Sarajevo
Zmaja od Bosne 4
71000 Sarajevo
Phone: +387 (33) 262 725
Cell: +387 (66) 906 081
Fax: +387 (33) 262 726
E-mail: biomedica@bmgrp.ba

Croatia
Biomedica Dijagnostika d.o.o. Zagreb
Paljetkova 2
10000 Zagreb
Phone: +38518885727
Fax: +38718885728
E-mail: d.stosic@bmgrp.hr

Brazil
Biotik@
Av. Pedro Severino Junior, 366
Sala 45 e 46 Vila Guarani 04310-060
Sao Paulo SP - Brasil
Phone: +55 11 3876 1004
Fax: +55 11 8155 8072
E-mail: comercial@biotika.com.br
www.biotika.com.br

Czech Republic
Biomedica CS s.r.o.
Divize Life Science
Na Safránce 9
101 00 Praha 10 – Vonohrady
Phone: +42 283931 485
Fax: +42 283932507
E-mail: objednavky@biomedica.cz
www.biomedica.cz

Bulgaria
SOFBIOLIFE-BIOMEDICA Ltd.
52, Gen. Gurko Str. Floor 5
1000 Sofia
Phone: +359 2 988 91 51
Fax: +359 2 981 18 83
E-mail: office@biomedica-bg.eu
www.biomedica-bg.eu

Hong Kong
Bio Station Ltd.
Room 01, Unit A, 20/F
Lung Shing Factory Building
142-148 Texaco Road
Tsuen Wan, N.T.
Hong Kong
Phone: +852-3565-0223
Fak: +852-8161-8667
E-mail: sales@bio-station.net

Hungary
Biomedica Hungària Kft.
Residence II.
Ganz utca 16.
H-1027 Budapest
Phone: +36 1 225 3850, 52
E-mail: biomed@biomedica.hu
www.biomedica.hu
India
DSS Takara Bio India Pvt. Ltd.
A-5 Mohan Co-op industrial Estate
New Dehli 110 044
India
Phone: +91-11-3088-6717
Fax: +91-11-2695-9382
E-mail: orderinfo@dsstakarabio.com
www.clonetech.com/takara
Indonesia
PT Sciencewerke
Jalan Panglima Polim Raya No. 5C
Jakarta Selatan 12160, Indonesia
Phone: +62 21 7203678
Fax: +62 21 7203739
E-mail: enquiry@sciencewerke.com
www.sciencewerke.com
Iran
Sakan Teb PJS
No 17, Akhavan St.
Passed Junction of Ayatollah Sadr
Shariati Ave
Teheran 19316
Iran
E-mail: sakanteb@hotmail.com
Israel
DYN Diagnostics Ltd.
7 Ha’eshel st., P.O.B 3063
Caesarea Industrial Park, 38900
Israel
Phone: +972 4 6175370/1/2
Fax: +972 4 6275413
E-mail: bio@dyn.co.il
www.dyn.co.il

Italy
EUROCLONE S.p.A
Via Figino, 20/22
20016 Pero (MI)
Italy
Phone: +39 02 38195 1
Fax: +39 02 38101 456
E-mail: client@euroclone.it
www.euroclone.it
Japan
Takara bio Inc.
Seta 3-4-1, Otsu
Shiga 520-2193
Japan
Phone: +81-77-543-6116
Fax: +81-77-543-1977
E-mail: bio-tsl@takara-bio.co.jp
www.takara-bio.co.jp
Korea, South
Takara Korea Biomedical Inc.
601, New T Castle
108, Gasan Digital 2-ro
Geumcheon-Gu
Seoul 153-779,
South Korea
Phone: +82 2 2081 2525
Fax: +82 2 2081 2500
E-mail: support@takara.co.kr
www.takara.co.kr

New Zealand
GeneWorks Pty Ltd
39 Winwood Street
Thebarton, SA 5031
Australia
Phone: +61 8 8234 2644
Toll Free: 0800 450 001
Fax: +61 8 8234 2699
E-mail: customerservice@geneworks.
com.au
www.geneworks.com.au
Poland
Biomedica Poland sp. z. o o.
Ul. Raszynska 13
05-500 Piaseczno
Phone: +48 22 73 75 9 96
Fax: +48 22 73 75 9 94
E-mail: biomedica@bmgrp.pl
www.biomedica.pl
Romania
S.C. C.Y.B.E.R. Srl Romania
Str. Smaranda Braescu nr. 20D
sector 1, cod 014203
70941 Bucharest
Phone: +403 72 766 844; +403 72 766 845
Fax: +402 1 232 22 04
E-mail: gabriela.matei@cybermed.ro

Singapore
ScienceWerke Pte Ltd.
67 Ayer Rajah Crescent, #04-21
Singapore, 139950
Phone: +65 67771045
Fax: +65 67773054
E-mail: enquiry@sciencewerke.com
www.sciencewerke.com
Slovenia
BIOMEDIS M.B.
Slokanova 12
2000 Maribor
Phone: +386 2 471 63 00
Fax: +386 2 471 63 04
E-mail: info@biomedis-mb.si
Spain
bioNova cientifica, s.l.
C/ Abtao, 5
28007 Madrid
Spain
Phone: +34 91 551 54 03
Fax: +34 91 433 45 45
E-mail: info@bionova.es
www.bionova.es
Taiwan
Blossom Biotechnologies, Inc.
2F.-6, No.32, Sec. 1, Chenggong Rd.
Nangang District, Taipei City 11570
Taiwan
Phone: +88 62 2788 2121
Fax: +88 62 2782 9911
E-mail: blossom@blossombio.com.tw
www.blossombio.com.tw

Distributors

Macedonia
Biomedika Dijagnostika dooel
Ul. Dame Gruev bb
DTC Palma, Kat 2 - Lokal 9
1000 Skopje
Phone: +389 2 3222 404
Cell:+389 70 362676
Fax: +389 2 3222 404
E-mail: v.peeva@bmgrp.mk

Malaysia
Sciencewerke Sdn Bhd
No. 7A (1st Floor) Jalan Alfa BU6/B
Pusat Perdagangan Subang Permai
Seksyen U6, 40150 Shah Alam
Selangor, Malaysia
Phone: +60 3 7846 4244
Fax: +60 3 7847 4244
E-mail: enquiry@sciencewerke.com
www.sciencewerke.com

Serbia
BIOMEDICA MP d.o.o.
Djordja Pantelica 31
11080 Zemun
Phone: +381 11 2102 264
Fax: +381 11 2102 264
E-mail: office@biomedicamp.com
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Patents and Trademarks
Exiqon, LNA, miRCURY, Hy3, Hy5 and miRPlus are
registered trademarks of Exiqon A/S, Vedbaek,
Denmark.
Array Analysis Software
Nexus Expression™ and ImaGene® are registered
trademarks of BioDiscovery, Inc.
RNAlater ® is a registered trademark of Ambion Inc.
Biomek™ 3000 is a registered trademark of Beckman
Coulter Inc. LightCycler™ is a registered trademark
of Roche Diagnostics GmbH. Tecan HS 4800™ Pro
is a registered trademark of Tecan Trading AG and
NanoDrop™ is a registered trademark of Thermo
Fisher Scientific Inc.
Locked Nucleic Acids (LNA™) are covered by patents
and patent applications owned by Exiqon A/S.
Disclaimers
Exiqon Products
Products are for research use only and not for diagnostic
or therapeutic use. The products may be used only for
the buyer’s internal research purposes and not for
commercial use. The buyer may not resell products
in their original or any modified form. The purchase
of products does not include or carry an implied right
or license for the buyer to use such products in the
provision of services to third parties and a license
must be obtained directly from Exiqon A/S for such
use. Prespotted arrays This product and its use may

be covered by US 5,700,637 owned by Oxford Gene
Technology Limited or Oxford Gene Technology IP
LimitedThe purchaser is licensed to practice methods
and processes covered by this patent using this product
for its own internal research purposes
Capture probe oligonucleotide sets
Exiqon A/S is not licensed under any patents owned by
Oxford Gene Technology Limited or related companies
(»OGT«) and cannot pass any such license to its
customers. A license under OGT’s patents may be
necessary to manufacture or use oligonucleotide arrays.
To enquire about a license under OGT’s oligonucleotide
array patents, please contact licensing@ogt.co.uk.
PCR system
Purchase of the products includes an immunity from
suit under patents specified in the product insert to
use only the amount purchased for the purchaser’s
own internal research. No other patent rights are
conveyed expressly, by implication, or by estoppel.
Further information on purchasing licenses may be
obtained by contracting the Director of Licensing
Applied Biosystems, 850 Lincoln Centre Drive, Foster
City, California 94404, USA. The products are provided
under an agreement between Molecular Probes, Inc.,
a wholly owned subsidiary of Invitrogen Corporation,
and EXIQON and the manufacture, use, sale or import
of this product is subject to one or more U.S. Patents
and corresponding international equivalents. The
purchase of this product conveys to the buyer the nontransferable right to use the purchased amount of the

product and components of the product in research
conducted by the buyer, where such research does not
include testing, analysis or screening services for any
third party in return for compensation on a per test
basis. The buyer cannot sell or otherwise transfer (a)
this product (b) its components or (c) materials made
using this product or its components to a third party
or otherwise use this product or its components or
materials made using this product or its components
for Commercial Purposes. Commercial Purposes
means any activity by a party for consideration and
may include, but is not limited to:
(1) use of the produc t or its components in
manufacturing;
(2) use of the product or its components to provide a
service, information, or data;
(3) use of the product or its components for therapeutic,
diagnostic or prophylactic purposes; or
(4) resale of the product or its components, whether
or not such product or its components are resold for
use in research.
For information on purchasing a license to this product
for purposes other than research, contact Molecular
Probes, Inc., Business Development, 29851 Willow
Creek Road, Eugene, OR 97402. Tel: (541) 465-8300,
Fax: (541) 335-0354. Further, the purchase of this
product includes a limited, non-transferable license
under specific claims of U.S. Patent Nos. 6,174,670 and
6,569,627, owned by the University of Utah Research
Foundation and licensed to Roche Diagnostics GmbH
and Idaho Technology, Inc., to use only the enclosed
amount of product according to the specified protocols.

No right is conveyed, expressly, by implication, or by
estoppel, to use any instrument or system under any
claim of U.S. Patent Nos. 6,174,670 and 6,569,627,
other than for the amount of product contained herein.
PCR Primer Sets
No license is conveyed with the purchase of this product
under any of US Patents Nos. 5,804,375, 5,994,056,
6,171,785, 5,538,848, 5,723,591, 5,876,930, 6,030,787, and
6,258,569, and corresponding patents outside the United
States, or any other patents or patent applications,
relating to the 5' Nuclease and dsDNA-Binding Dye
Processes. For further information contact the Director
of Licensing, Applied Biosystems, 850 Lincoln Centre
Drive, Foster City, California 94404, USA.
PCR Services
US: This test is performed pursuant to licensing
arrangements with Roche Molecular Systems, Inc.
and Applera Corporation. DK: This test is performed
pursuant to licensing arrangements with F. HoffmanLa Roche Ltd and Applera Corporation.
Specifications in this document are subject to change
without notice.

Outside North America
Phone: +45 45 65 09 29
Fax: +45 45 66 18 88

919229 - v.10.0 - 2015

North America
Phone: +1 781 376 4150
Fax: +1 781 376 4152
Toll free (US & Canada): +1 888 miRCURY
exiqon.com/contact

exiqon.com

