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Product Overview

RNA Isolation
miRCURY™ RNA Isolation Kits (page 12) 
• Get total RNA from a wide range of sources 
• Ideal for microRNA research

Microarray
miRCURY LNA™ microRNA  
Hi-Power Labeling Kits (page 14) 
•  Fast and simple labeling of 

total RNA
•  Ideal for use with Exiqon’s 

microRNA arrays

miRCURY LNA™ microRNA Array, 
7th gen - hsa, mmu & rno (page 16) 
•  Our sensitive and specific 

human, mouse and rat microRNA 
microarray

Spike-in microRNA Kits (page 18) 
•  Improve the quality of your 

array data with these synthetic 
microRNAs

 
miRCURY LNA™ microRNA Array 
Analysis Software (page 18) 
•  Analyze your microarray data 

using these specifically adapted 
versions of ImaGene® 9 and 
Nexus Expression™ 3

qPCR
Universal cDNA Synthesis and 
ExiLENT SYBR® Green Master Mix 
kits (page 23) 
•  Optimized reagents for use with 

the miRCURY LNA™ Universal 
RT microRNA PCR system

miRCURY LNA™ Universal RT 
microRNA PCR Primer Sets 
(page 23) 
•  Individual microRNA PCR 

primer sets for quantification of 
microRNAs

•  Design custom LNA™ primers for 
any small RNA online  

miRNome PCR panels (page 22) 
•  Pre-aliquoted microRNA PCR 

primer sets in 384-well PCR 
plates

microRNA Pick-&-Mix PCR panels 
(page 22) 
•  Design your own 96 and 384 well 

PCR plates

Focus microRNA PCR panels 
(page 22) 
•  96 and 384 well PCR plates for 

microRNA profiling in serum/
plasma, cancer, stem cells or 
toxicology

Exiqon GenEx software (page 23) 
•  Analyze qPCR data with powerful 

and easy to use software

Northern blot
miRCURY LNA™ microRNA 
Detection Probes (page 26) 
•  Get improved specificity and 

sensitivity with these pre-
designed or custom LNA™ 
Northern blot probes

In situ hybridization
miRCURY LNA™ microRNA Detection Probes (page 28) 
•  Sensitive and specific probes for all microRNAs. Available with a wide variety of modifications

miRCURY LNA™ microRNA ISH Optimization Kits (FFPE) (page 30) 
•  Kits for optimizing microRNA ISH from many sample sources
•  First optimize your experiment, then use an LNA™ probe for your microRNA of interest

Inhibition
miRCURY LNA™ microRNA Inhibitors (page 32) 
•  Pre-designed and custom inhibitors for specific suppression of all microRNAs in miRBase and more 

miRCURY LNA™ microRNA Power Inhibitors (page 32) 
•  Our most potent inhibitors
•  Synthesized with PS backbones

miRCURY LNA™ microRNA Inhibitor Libraries (page 32) 
•  Libraries available for human and mouse
•  Ideal for high throughput microRNA inhibition

miRCURY LNA™ microRNA Family Inhibitors (page 32) 
•  Inhibitors of all microRNAs within a family 
•  Available for more than 40 microRNA families

Overview of Exiqon's miRCURY™ products for microRNA research. 

1. Product O
verview
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MicroRNAs are small wonders. To study them, life science 
researchers need extremely accurate and sensitive tools for 
detection, profiling, localization and functional analysis.

Exiqon’s miRCURY™ product line offers unmatched performance 
in microRNA research. Based on our proprietary Locked Nucleic 
Acid-technology, the miRCURY™ tools give you reliable and specific 
results from strikingly small amounts of sample. 

We offer a solution for every research need. From sample preparation 
to functional analysis, you can take advantage of our tools and 
expertise. We can even run the entire experiment for you with 
our customized, microRNA services. We’ll enable your microRNA 
discovery.

Enabling your groundbreaking 
 microRNA discovery
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•  miRCURY LNATM microRNA Inhibitors & Power Inhibitors

•  miRCURY LNATM microRNA Target Site Blockers

•  miRCURY LNATM microRNA Mimics

•  LNATM longRNA GapmeR

Exiqon
Functional Analysis Tools

Exiqon = LNATM Technology

Locked Nucleic Acid (LNA)는 methylen bridge에 의해 고

정된 핵산으로 민감성과 특이성이 매우 높아 1염기 수준의 

mismatch도 구별 가능하다.   
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At a glance
•  Excellent sensitivity - significantly increased sensitivity 

compared to DNA and RNA
•  Uniform detection - robust detection of all microRNAs, 

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

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. 

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. 
Incorporation of LNA™ into oligonucleotides has been shown 
to improve sensitivity and specificity for hybridization-based 
technologies including PCR, microarray and in situ hybridization.

What is LNA™ ? 

DNA: atcg     LNA: ATCG

tcgatcgattagctacgtacgta Tm: 60°C23-mer  

tcgatcgattAgctacgtacgta Tm: 64°C23-mer  

tcgatcGattAgctaCgtaCgta Tm: 78°C

tcgatcgattagctacgtacgta Tm: 60°C23-mer  

23-mer  

---atcgattAgctAcgta---- Tm: 60°C16-mer  

---------- aGCtacGT----- Tm: 61°C8-mer  

Shorter length, similar TmSame length, higher Tm

+ LNA™

DNA

DNA/LNA™

DNA/LNA™

DNA

DNA/LNA™

DNA/LNA™

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 probe. On the right, LNA™ substitutions allow shortening of the probe while maintaining the same Tm.

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. 

LNA™-enhanced oligonucleotides can be designed to have a similar 
affinity towards all types of sequences regardless of the GC-content.
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At a glance
•  All processes are carried out by RNA isolation and  

microRNA 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
•  High quality RNA extraction suitable for Exiqon’s microRNA 

Array and PCR Services
• Consultation with microRNA experts throughout the process

Consultation and sample submission
Exiqon can perform the initial RNA isolation for your microRNA 
array and PCR service projects. We can isolate high quality RNA 
suitable for microRNA research from many different sample sources.

Details on how to submit your samples will be tailored according 
to your sample type and requirements. Exiqon provides 
recommendations on the optimal way to ship your samples. 

If your samples are of animal origin then please remember to 
mention this when you contact us. 

Sample handling and total RNA extraction
All RNA Isolation Service project are carried out in our state-of-
the-art service facilities. 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 if applicable.

RNA isolation from a broad range of sample types
We offer RNA isolation on the following types of samples:
•  Serum/plasma samples and other biofluids 
•  Clinical tissue and FFPE samples
•  Cell lines
• Other sample types upon request – for example blood PAXgene® 

 blood RNA tubes 

Exiqon Services

RNA Isolation 
Just send us your biological samples and we will prepare high quality total RNA suitable for 
microRNA profiling with array and PCR. We can handle a broad range of sample types and 
have protocols optimized for samples with minute RNA content.

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

Superior for microRNAs in serum and plasma 
Exiqon Services have vast experience with profiling of 
circulating microRNA in serum and plasma samples. 

7. R
N

A
 Isolation 

Services

919229 - Exiqon Product Catalogue v9.0 2013.indd   37 3/11/13   3:52 PM

36

Exiqon Services

microRNA Services 
Send us your samples and let us perform your microRNA experiments. We offer high-quality 
RNA isolation and microRNA profiling using microarray and qPCR. All experiments are 
performed by microRNA experts in state-of-the-art laboratories using the latest generation 
of Exiqon’s miRCURY LNA™ products.

At a glance
•  Based on our highly specific and sensitive miRCURY  

LNA™ products
•  Performed in state-of-the-art laboratory facilities ensuring 

excellent reproducibility
•  Tailored to suit your research needs and budget
•  Performed by highly skilled and experienced scientists 

and technicians
• Consult with our microRNA experts throughout the process
• Rigorous quality control in all steps
• Industry-leading service reports and support
• Preferred supplier for pharmaceutical companies

History and benefits of Exiqon's services 
As the first commercial microRNA service provider, Exiqon Services 
has since 2006 profiled over 20,000 samples of various types and 
delivered high quality services to more than 1000 customers in 
pharma, biotech and academia. 

We offer full microRNA profiling and our team takes pride in 
ensuring that you get the best service throughout the project; 
from initial consultation and tailored experimental setup to data 
analysis and scientific follow-up. 

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. 

Exiqon’s highly skilled and talented team of researchers has 
extensive experience with microRNA profiling and data analysis. 
We perform all analyses in our state-of-the-art laboratory facilities 
using the latest generation of miRCURY LNA™ products ensuring 
unmatched specificity and sensitivity. 

Contact Exiqon for a microRNA Service project tailored to your 
requirements and budget.
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miRCURY™ RNA Isolation Kits 
• Preparation of high quality total RNA 
• Clinical samples, biofluids, cell lines, and custom requests

MicroRNA Array profiling 
•  miRCURY LNA™ microRNA 

Arrays
•  Rigorous quality control in 

all steps
•  Industry-leading service 

reports and support

MicroRNA qPCR profiling
•  miRCURY LNA™ Universal 

RT microRNA PCR
•  Rigorous quality control
•  Industry-leading service 

reports and support
•  Ideal for samples with 

limited RNA content

Figure 49. Overview of Exiqon Services. 
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Results 

With PrimeSTAR GXL polymerase, products up to 30 kb could be amplified from human genomic DNA, and 

products up to 40 kb were efficiently amplified from lambda DNA (Figure 2, left and middle panels). In addition, 

fragments up to 13.5 kb were obtained from cDNA (Figure 2, right panel).

III. Amplification of GC-Rich Targets 
The performance of PrimeSTAR GXL polymerase was compared to several other commercially available high-fideli-

ty polymerases and polymerases marketed as being optimized for use with GC-rich templates. 

Methods

Fragments with high GC-content were amplified from either 100 ng of human genomic DNA (lanes 1 and 2) or  

10 ng of T. thermophilus HB8 genomic DNA (lanes 3 and 4). All reactions were performed according to the proto-

col recommended by each manufacturer. 

Results 

Under the conditions used, only PrimeSTAR GXL polymerase yielded highly specific amplification of all of the 

GC-rich targets tested (Figure 3). 

Conclusions 

PrimeSTAR GXL polymerase outperforms other enzymes and provides highly  

specific amplification in a variety of challenging PCR scenarios (i.e., long range  

PCR and amplification of GC-rich sequences). With PrimeSTAR GXL polymerase,  

excellent PCR results can be obtained without the need for special buffers or modifications  

to the reaction conditions.

Figure 2. Amplification of long 
targets using PrimeSTAR GXL 
polymerase. Amplicons of vary-
ing lengths were amplified by 
PCR from either human gDNA 
(left), lambda DNA (middle), or 
synthesized cDNA (right). The 
expected size of each product 
is listed beneath the gel image. 
In all cases, lane M contains a 
λ-Hind III digest molecular size 
marker.

M 1 2 3 4 M 1 2 3 4 M M 1 2 3 4 M 1 2 3 4 M 1 2 3 4 MM 1 2 3 4 M

PrimeSTAR  
GXL Company A Company B

Company B.2 
(for GC-rich) Company C

Company D 
(for GC-rich)

Figure 3. Amplification of GC-rich 
targets using PrimeSTAR GXL 
polymerase or enzymes from 
other manufacturers (Companies 
A, B, C, or D). The Company B.2 
and Company D enzymes mar-
keted as optimized for GC-rich 
templates. Amplicons of vary-
ing  GC-content were amplified 
from either human gDNA (lane 
1, APOE, 74% GC; lane 2, TBFß1, 
69% GC) or T. thermophilus HB8 
gDNA (lane 3, 2029 bp, 74% GC; 
lane 4 4988 bp, 74% GC). Lane 
M contains a pHY molecular size 
marker.

1. 0.5 kb
2. 1 kb
3. 2 kb
4. 4 kb
5. 8 kb
6. 15 kb
7. 20 kb
8. 30 kb
9. 40 kb

1. TP53 0.5 kb
2. DCLRE1A 1 kb
3. DCLRE1A 2 kb
4. DCLRE1A 4 kb
5. Beta-globin 8.5 kb
6. Beta-globin 15 kb
7. Beta-globin 20 kb
8. Beta-globin 24 kb
9. Beta-globin 27 kb
10. Beta-globin 30 kb

1. Dystrophin  1 kb
2. Dystrophin 2 kb
3. CCND2  2.8 kb
4. TFR 4 kb
5. Dystrophin  6 kb
6. Dystrophin 8 kb
7. Dystrophin  12 kb
8. Dystrophin 13.5 kb 

M 1 2 3 4 5 6 7 8 9 MM 1 2 3 4 5 6 7 8 9 10 M M 1 2 3 4 5 6 7 8 M

Human genomic DNA Lambda DNA cDNA

E x i q o n  F u n c t i o n a l  A n a l y s i s  T o o l s

miRCURY LNATM microRNA Inhibitors and Power Inhibitors
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microRNA 기능 억제에 최적! 

miRCURY LNATM microRNA Inhibitors/ Power Inhibitors는 특이성과 안정성 면에서 최고의 microRNA 억제 효율을 보이는, Exiqon

의 독자적인 LNATM 기술을 이용하므로 최적의 microRNA 기능 분석이 가능하다.  
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miRCURY LNATM microRNA Inhibitors

miRCURY LNATM microRNA Family Inhibitors

miRCURY LNATM microRNA Inhibitor Libraries 

Custom miRCURY LNATM microRNA Inhibitors

• Normal phophodiester backbone으로 구성

• Ready-to-label, Fluorescein label 선택 가능 

• 다양한 용량: 1 nmol, 5 nmol, 15 nmol  

miRCURY LNATM microRNA Power Inhibitors
• Phosphorothioate (PS) backbone으로 구성 

• Inhibitor보다 더 높은 억제 효율과 생체내 안정성 (Biological stability)

• Ready-to-label, Fluorescein label 선택 가능 

• 다양한 용량: 1 nmol, 5 nmol, 15 nmol    

• MicroRNA family의 기능 억제 

• Human과 mouse에 대한 40개 이상의 microRNA family inhibitor 보유 

• Family inhibitor와 family power inhibitor 선택 가능 

• miRBase ver.20의 1,972개의 human, 1,624개의 mouse microRNA에 대한 inhibitor library

• microRNA 기능 스크리닝 시 최적 : 비용 절감 

• 각각의 Inhibitor가 96 well plate에 dried-down되어있는 형태 

• 원하는 Pre-designed microRNA inhibitor가 없을 경우, custom으로 디자인 가능 

• In vivo용 inhibitor 디자인 가능 (In vivo inhibitor:  Phosphorothioate backbone, HPLC purification) 

•   Pre-designed Inhibitors    

 miRBase ver.20의 대부분 microRNA에 대한 Pre-designed inhibitor
 

•   최고의 특이성: 단 하나의 mismatch도 구별 

 LNATM에 의한 최고의 특이성 (specificity)과 결합력 (affinity).

 AT, GC-rich microRNA에 대해서도 최상의 억제 효율을 보인다. 
 

•   Biological Stability: 세포 및 생체 내 지속력 향상 

 Power inhibitor는 nuclease 내성이 있는 phosphorothioate (PS) 

 backbone으로 구성되어 장시간의 억제 효율을 보인다. 

miRCURY LNA™ Inhibitor Libraries
The miRCURY LNA™ Inhibitor Libraries are available in three
different versions:
1.  A human library covering 980 microRNAs.
2.  A mouse library covering 739 microRNAs.
3.  A combined human and mouse library covering all the 

microRNAs above.

All libraries are delivered in 96- well plates containing 0.25 nmol,
HPLC purified and desalted, dried-down miRCURY LNA™
microRNA Inhibitor per well.

When performing large screening projects, it is not practical to 
optimize the transfection conditions for each of the ~1000 microRNA 
inhibitors. Our libraries represent a simple solution to this problem, 
as they feature our optimized miRCURY LNA™ microRNA Inhibitors 
which are Tm-normalized and have high uniform potency (Figure 1). 
Transfection conditions optimized for a single highly expressed 
microRNA can therefore safely be adopted for screening of the 
entire library.

Inhibiting 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 1). As a 
result, surprising discoveries about microRNA function have 
been made that could not have been derived at from cell culture 
experiments. We offer custom designed microRNA inhibitors 
optimized for in vivo use. 

We exploit LNA™ technology maximally by designing short (14-
16mer) inhibitors with fully modified PS backbone in order to 
optimize the pharmacokinetic and pharmacodynamic properties 
and to minimize toxicity problems. In addition, we inactivate CpG 
motifs (by methylation of C) to alleviate potential problems of 
immunostimulatory effects.

microRNA Tissue Organism Process/Disease Reference

miR-802 Liver Mouse Diabetes Kornfeld et al, Nature 2013

miR-21 Liver Mouse Liver regeneration Ng et al, J Clin Invest 2012

miR-33 Liver Mouse Cholesterol regulation Najafi-Shoushtari et al, Science 2010

miR-122 Liver Chimpanzee HCV infection Landford et al, Science 2009

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-134 Brain Mouse Epilespy Jimenez-Mateos et al, 2012, Nature Medicine

miR-219 Brain Mouse Neurobehavioral dysfunction Kocerha et al, PNAS 2009

miR-212 Brain Rat Addiction Hollander et al, Nature 2010

miR-21 Lung Mouse Fibrosis Lie et al, J Exp Med 2010

miR-34a Heart Mouse Cardiac decline/ myocardial infarction Boon et al, Nature 2013

miR-208a Heart Mouse Induced obesity Grueter et al, Cell 2012

miR-29 Aorta Mouse Aortic dilation Boon et al, Circ Res 2011

miR-155 Hematopoietic stem cell Mouse Acute graft-versus-disease Ranganathan et al, Blood 2012

miR-200c Submandibular gland Mouse Organ morphogenesis Rebustini et al, Development 2012

Table 1. In vivo inhibition of microRNA in a variety of tissues.

Figure 2. Exiqon’s microRNA inhibitors offer higher efficacy than leading 
competitors. MCF7 cells were co-transfected with a Firefly Luciferase-
Reporter plasmid with a miR-21 target sequence, a transfection efficiency 
control and different concentrations of miR-21 inhibitors. Reporter gene 
expression was measured 48 h after transfection with a Dual Luciferase assay.
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Results 

With PrimeSTAR GXL polymerase, products up to 30 kb could be amplified from human genomic DNA, and 

products up to 40 kb were efficiently amplified from lambda DNA (Figure 2, left and middle panels). In addition, 

fragments up to 13.5 kb were obtained from cDNA (Figure 2, right panel).

III. Amplification of GC-Rich Targets 
The performance of PrimeSTAR GXL polymerase was compared to several other commercially available high-fideli-

ty polymerases and polymerases marketed as being optimized for use with GC-rich templates. 

Methods

Fragments with high GC-content were amplified from either 100 ng of human genomic DNA (lanes 1 and 2) or  

10 ng of T. thermophilus HB8 genomic DNA (lanes 3 and 4). All reactions were performed according to the proto-

col recommended by each manufacturer. 

Results 

Under the conditions used, only PrimeSTAR GXL polymerase yielded highly specific amplification of all of the 

GC-rich targets tested (Figure 3). 

Conclusions 

PrimeSTAR GXL polymerase outperforms other enzymes and provides highly  

specific amplification in a variety of challenging PCR scenarios (i.e., long range  

PCR and amplification of GC-rich sequences). With PrimeSTAR GXL polymerase,  

excellent PCR results can be obtained without the need for special buffers or modifications  

to the reaction conditions.

Figure 2. Amplification of long 
targets using PrimeSTAR GXL 
polymerase. Amplicons of vary-
ing lengths were amplified by 
PCR from either human gDNA 
(left), lambda DNA (middle), or 
synthesized cDNA (right). The 
expected size of each product 
is listed beneath the gel image. 
In all cases, lane M contains a 
λ-Hind III digest molecular size 
marker.
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Figure 3. Amplification of GC-rich 
targets using PrimeSTAR GXL 
polymerase or enzymes from 
other manufacturers (Companies 
A, B, C, or D). The Company B.2 
and Company D enzymes mar-
keted as optimized for GC-rich 
templates. Amplicons of vary-
ing  GC-content were amplified 
from either human gDNA (lane 
1, APOE, 74% GC; lane 2, TBFß1, 
69% GC) or T. thermophilus HB8 
gDNA (lane 3, 2029 bp, 74% GC; 
lane 4 4988 bp, 74% GC). Lane 
M contains a pHY molecular size 
marker.
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3. CCND2  2.8 kb
4. TFR 4 kb
5. Dystrophin  6 kb
6. Dystrophin 8 kb
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miRCURY LNATM microRNA Target Site Blockers
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다수의 microRNA target 중 특정(목적) target만 억제! 

miRCURY LNATM microRNA Mimics 
Exiqon만의 특화된 세 가닥 (triple strand) mimic 

miRCURY LNATM microRNA Target Site Blockers (TSB)는 microRNA의 다수의 target 중, 단 하나의 target만 억제하여 

microRNA의 기능을 연구하는 제품이다. 
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•   MicroRNA의 경쟁적 저해제 (Competitor)    

 mRNA상의 microRNA 결합 부위 (target site)에 결합하여, 

 microRNA의 결합을 저해 (block) 

•  단일 mRNA에 대한 microRNA의 기능 분석 가능 

•  TSB내 LNATM의 높은 결합력으로 microRNA 결합부위를 block

•  세포 내 안정성이 뛰어나 antisense 활성 장시간 유지

•  In vivo Target Site Blocker도 합성 가능 

•   3개의 RNA가닥으로 구성된 독특한 mimic 

•   Off-target effect를 최소화  

 Passenger strand가 2개의 ‘LNATM 수식 RNA’로 되어 있어 

 Off-target effect를 효과적으로 억제

•   No chemical modification    

 Guide strand는 화학적 변형이 없어 microRNA 서열과 일치하므로

 세포 내에서 효율적으로 RISC 복합체 형성

Selected publications 
Dajas-Bailador et al. Nat Neurosci. 2012
Grueter et al. Cell. 2012
Ng et al. J Clin Invest. 2012

Ordering information (Details on page 48).
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miRCURY LNA™ microRNA Inhibitor Library Product no.

Human 190102-2

Mouse 190202-00

Human & Mouse 190302-2

miRCURY LNA™ microRNA Inhibitors Product no.

Ready-to-Label*, 5 nmol   410000-424999-00

5'-fluorescein, 5 nmol  410000-424999-04

3'-fluorescein, 5 nmol   410000-424999-08

miRCURY LNA™ microRNA Power Inhibitors Product no.

Ready-to-Label*, 5 nmol   425000-449999-00

5'-fluorescein, 5 nmol  425000-449999-04

3'-fluorescein, 5 nmol   425000-449999-08

miRCURY LNA™ microRNA Family Inhibitors Product no.

Family Inhibitors, 5 nmol  450001-450999

Family Power Inhibitors, 5 nmol   460001-460999

miRCURY LNA™ microRNA Inhibitor Controls Product no.

Inhibitor Control A, 5 nmol  199004-xx

Inhibitor Control B, 5 nmol   199005-xx

Power Inhibitor Control A, 5 nmol 199020-xx

Power Inhibitor Control B, 5 nmol  199021-xx

*”Ready-to-label” means that the miRCURY LNA™ microRNA Inhibitor can be 
enzymatically labeled with the detection moiety of choice. For example, DIG, radiolabel, 
biotin or fluorophores.

Figure 48. Target site blockers stimulate translation of specific mRNAs by masking 
the microRNA target sites. LNA™ enhanced high affinity target site blockers 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 expression of the protein encoded by the targeted mRNA. 

For more publications, our Top five tips and updated product 
information, please visit www.exiqon.com/mirna-inhibitor
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Target site blockers
microRNAs typically regulate the expression of multiple targets 
and inhibition of the microRNA will result in derepression of 
all these targets. Therefore, the phenotype observed upon 
microRNA inhibition is the combined effect of several targets being 
deregulated, although a few of these targets will often contribute 
more significantly to the phenotype. 

Identification of these are important to understanding microRNA 
function. 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 
the microRNA with that particular target. The TSB is designed to 
mask the microRNA target site in the mRNA 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 46). The 
TSB mode of action is illustrated in figures 47 and 48.
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Figure 45. Mismatch discrimination of miRCURY LNA™ microRNA Inhibitors. The pMIR-
21 luciferase reporter is upregulated compared to the no-oligonucleotide control when 
HeLa cells are transfected with perfectly matched and mismatched (MM) antisense 
inhibitors targeting miR-21. There is a sharp drop in luciferase expression between 
the perfectly matched inhibitor and the single (1MM) and double (2MM) mismatched 
inhibitors, indicating that they are very specific and can distinguish between single 
nucleotide mismatches. 

Figure 46. microRNA Inhibitors vs. target site blockers. The phenotype observed 
when inhibiting a microRNA can be due to many targets being upregulated. Target 
site blockers (TSB) lead to the upregulation of one specific target and may or may not 
cause the same phenotype. 
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Figure 47. LNA™ enhanced target site blockers compete effectively with RISC for 
microRNA binding site. Target site blockers are antisense oligonucleotides designed 
to compete with microRNA/RISC by hybridizing to the microRNA target site of a 
particular mRNA.
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Figure 44. Power inhibitors offer even higher potency. MCF7 cells were transfected 
with different concentrations of microRNA Inhibitors and Power Inhibitors targeting 
miR-21 and miR27a. Reporter gene expression was measured 48 h after transfection.
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[Passenger strand] guide strand와 상보적인 서열 (LNA 수식)

[Guide strand] 변형이 없는 완벽한 microRNA 서열 

Inhibitor와 Target Site Blocker 비교 

A.   Inhibitor를 microRNA에 적용하는 경우 

target mRNA 전체가 조절됨 

B.   Target Site Blocker는 microRNA의 단일 

Target mRNA를 억제하여 목적 mRNA에 

대한 microRNA 기능분석

Selected publications 
Dajas-Bailador et al. Nat Neurosci. 2012
Grueter et al. Cell. 2012
Ng et al. J Clin Invest. 2012

Ordering information (Details on page 48).
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Target site blockers
microRNAs typically regulate the expression of multiple targets 
and inhibition of the microRNA will result in derepression of 
all these targets. Therefore, the phenotype observed upon 
microRNA inhibition is the combined effect of several targets being 
deregulated, although a few of these targets will often contribute 
more significantly to the phenotype. 

Identification of these are important to understanding microRNA 
function. 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 
the microRNA with that particular target. The TSB is designed to 
mask the microRNA target site in the mRNA 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 46). The 
TSB mode of action is illustrated in figures 47 and 48.
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Figure 45. Mismatch discrimination of miRCURY LNA™ microRNA Inhibitors. The pMIR-
21 luciferase reporter is upregulated compared to the no-oligonucleotide control when 
HeLa cells are transfected with perfectly matched and mismatched (MM) antisense 
inhibitors targeting miR-21. There is a sharp drop in luciferase expression between 
the perfectly matched inhibitor and the single (1MM) and double (2MM) mismatched 
inhibitors, indicating that they are very specific and can distinguish between single 
nucleotide mismatches. 

Figure 46. microRNA Inhibitors vs. target site blockers. The phenotype observed 
when inhibiting a microRNA can be due to many targets being upregulated. Target 
site blockers (TSB) lead to the upregulation of one specific target and may or may not 
cause the same phenotype. 
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Figure 47. LNA™ enhanced target site blockers compete effectively with RISC for 
microRNA binding site. Target site blockers are antisense oligonucleotides designed 
to compete with microRNA/RISC by hybridizing to the microRNA target site of a 
particular mRNA.
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Figure 44. Power inhibitors offer even higher potency. MCF7 cells were transfected 
with different concentrations of microRNA Inhibitors and Power Inhibitors targeting 
miR-21 and miR27a. Reporter gene expression was measured 48 h after transfection.

70
60
50
40
30
20
10

0

• LNA™ Inhibitor

• LNA™ Power Inhibitor

fo
ld

 u
pr

eg
ul

at
io

n 
of

 m
iR

N
A

re
po

rt
er

 g
en

e 
ex

pr
es

si
on

0 1 10 50 100
miR-21

nM

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

• LNA™ Inhibitor       •LNA™ Power Inhibitor

fo
ld

 u
pr

eg
ul

at
io

n 
of

 m
iR

N
A

re
po

rt
er

 g
en

e 
ex

pr
es

si
on

0 0.1 0.5 1 10
miR-27a

nM

919229 - Exiqon Product Catalogue v9.0 2013.indd   34 3/11/13   3:52 PM331357_ Exiqon Product katalog.indd   34 13-03-2013   10:55:57
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Grueter et al. Cell. 2012
Ng et al. J Clin Invest. 2012

Ordering information (Details on page 48).
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miRCURY LNA™ microRNA Inhibitor Library Product no.

Human 190102-2

Mouse 190202-00

Human & Mouse 190302-2

miRCURY LNA™ microRNA Inhibitors Product no.

Ready-to-Label*, 5 nmol   410000-424999-00

5'-fluorescein, 5 nmol  410000-424999-04

3'-fluorescein, 5 nmol   410000-424999-08

miRCURY LNA™ microRNA Power Inhibitors Product no.

Ready-to-Label*, 5 nmol   425000-449999-00

5'-fluorescein, 5 nmol  425000-449999-04

3'-fluorescein, 5 nmol   425000-449999-08

miRCURY LNA™ microRNA Family Inhibitors Product no.

Family Inhibitors, 5 nmol  450001-450999

Family Power Inhibitors, 5 nmol   460001-460999

miRCURY LNA™ microRNA Inhibitor Controls Product no.

Inhibitor Control A, 5 nmol  199004-xx

Inhibitor Control B, 5 nmol   199005-xx

Power Inhibitor Control A, 5 nmol 199020-xx

Power Inhibitor Control B, 5 nmol  199021-xx

*”Ready-to-label” means that the miRCURY LNA™ microRNA Inhibitor can be 
enzymatically labeled with the detection moiety of choice. For example, DIG, radiolabel, 
biotin or fluorophores.

Figure 48. Target site blockers stimulate translation of specific mRNAs by masking 
the microRNA target sites. LNA™ enhanced high affinity target site blockers 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 expression of the protein encoded by the targeted mRNA. 

For more publications, our Top five tips and updated product 
information, please visit www.exiqon.com/mirna-inhibitor
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Target site blockers
microRNAs typically regulate the expression of multiple targets 
and inhibition of the microRNA will result in derepression of 
all these targets. Therefore, the phenotype observed upon 
microRNA inhibition is the combined effect of several targets being 
deregulated, although a few of these targets will often contribute 
more significantly to the phenotype. 

Identification of these are important to understanding microRNA 
function. 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 
the microRNA with that particular target. The TSB is designed to 
mask the microRNA target site in the mRNA 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 46). The 
TSB mode of action is illustrated in figures 47 and 48.
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Figure 45. Mismatch discrimination of miRCURY LNA™ microRNA Inhibitors. The pMIR-
21 luciferase reporter is upregulated compared to the no-oligonucleotide control when 
HeLa cells are transfected with perfectly matched and mismatched (MM) antisense 
inhibitors targeting miR-21. There is a sharp drop in luciferase expression between 
the perfectly matched inhibitor and the single (1MM) and double (2MM) mismatched 
inhibitors, indicating that they are very specific and can distinguish between single 
nucleotide mismatches. 

Figure 46. microRNA Inhibitors vs. target site blockers. The phenotype observed 
when inhibiting a microRNA can be due to many targets being upregulated. Target 
site blockers (TSB) lead to the upregulation of one specific target and may or may not 
cause the same phenotype. 

Target N+1

Target 1

Target 2

Target 3

Target 4

Target N

A

TSB

miR-X

Phenotype

Phenocopy?

Target N+1

Target 1

Target 2

Target 3
Target 4

Target N

miR-X

miR-X + inhibitor

B

Target N+1

Target 1

Target 2

Target 3

Target 4

Target N

D

Reversal of Phenotype?

siRNA

miR-X + inhibitor

C

Target N+1

Target 1

Target 2

Target 3

Target 4

Target N

Target N+1

Target 1

Target 2

Target 3

Target 4

Target N

A

TSB

miR-X

Phenotype

Phenocopy?

Target N+1

Target 1

Target 2

Target 3
Target 4

Target N

miR-X

miR-X + inhibitor

B

Target N+1

Target 1

Target 2

Target 3

Target 4

Target N

D

Reversal of Phenotype?

siRNA

miR-X + inhibitor

C

Target N+1

Target 1

Target 2

Target 3

Target 4

Target N

Target N+1

Target 1

Target 2

Target 3

Target 4

Target N

A

TSB

miR-X

Phenotype

Phenocopy?

Target N+1

Target 1

Target 2

Target 3
Target 4

Target N

miR-X

miR-X + inhibitor

B

Target N+1

Target 1

Target 2

Target 3

Target 4

Target N

D

Reversal of Phenotype?

siRNA

miR-X + inhibitor

C

Target N+1

Target 1

Target 2

Target 3

Target 4

Target N

Figure 47. LNA™ enhanced target site blockers compete effectively with RISC for 
microRNA binding site. Target site blockers are antisense oligonucleotides designed 
to compete with microRNA/RISC by hybridizing to the microRNA target site of a 
particular mRNA.
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Figure 44. Power inhibitors offer even higher potency. MCF7 cells were transfected 
with different concentrations of microRNA Inhibitors and Power Inhibitors targeting 
miR-21 and miR27a. Reporter gene expression was measured 48 h after transfection.
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A. Inhibitors B. Target Site Blockers

Mimic의 passenger strand는 2개의 짧은 가닥으로 나누어져 있기 때문

에 microRNA로서 기능하지 못하며, 바로 분해되므로 guide strand만이 

RISC복합체를 형성한다.
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Results 

With PrimeSTAR GXL polymerase, products up to 30 kb could be amplified from human genomic DNA, and 

products up to 40 kb were efficiently amplified from lambda DNA (Figure 2, left and middle panels). In addition, 

fragments up to 13.5 kb were obtained from cDNA (Figure 2, right panel).

III. Amplification of GC-Rich Targets 
The performance of PrimeSTAR GXL polymerase was compared to several other commercially available high-fideli-

ty polymerases and polymerases marketed as being optimized for use with GC-rich templates. 

Methods

Fragments with high GC-content were amplified from either 100 ng of human genomic DNA (lanes 1 and 2) or  

10 ng of T. thermophilus HB8 genomic DNA (lanes 3 and 4). All reactions were performed according to the proto-

col recommended by each manufacturer. 

Results 

Under the conditions used, only PrimeSTAR GXL polymerase yielded highly specific amplification of all of the 

GC-rich targets tested (Figure 3). 

Conclusions 

PrimeSTAR GXL polymerase outperforms other enzymes and provides highly  

specific amplification in a variety of challenging PCR scenarios (i.e., long range  

PCR and amplification of GC-rich sequences). With PrimeSTAR GXL polymerase,  

excellent PCR results can be obtained without the need for special buffers or modifications  

to the reaction conditions.

Figure 2. Amplification of long 
targets using PrimeSTAR GXL 
polymerase. Amplicons of vary-
ing lengths were amplified by 
PCR from either human gDNA 
(left), lambda DNA (middle), or 
synthesized cDNA (right). The 
expected size of each product 
is listed beneath the gel image. 
In all cases, lane M contains a 
λ-Hind III digest molecular size 
marker.
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Figure 3. Amplification of GC-rich 
targets using PrimeSTAR GXL 
polymerase or enzymes from 
other manufacturers (Companies 
A, B, C, or D). The Company B.2 
and Company D enzymes mar-
keted as optimized for GC-rich 
templates. Amplicons of vary-
ing  GC-content were amplified 
from either human gDNA (lane 
1, APOE, 74% GC; lane 2, TBFß1, 
69% GC) or T. thermophilus HB8 
gDNA (lane 3, 2029 bp, 74% GC; 
lane 4 4988 bp, 74% GC). Lane 
M contains a pHY molecular size 
marker.
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LNATM longRNA GapmeR
siRNA보다 뛰어난 억제 효과! mRNA와 lncRNA의 기능 분석 

LNATM longRNA GapmeR는 mRNA나 long non-coding RNA (lncRNA)의 기능 분석을 위한 antisense oligonucleotide이다. 

최첨단 디자인 알고리즘을 이용해 최적의 조합으로 설계되어 높은 억제 효과를 보인다.

MicroRNA microarray 분석 서비스
실험 상담부터 분석까지 Total service!

•   RNA 샘플만 제공하면 array 실험은 물론, 데이터 분석까지!

•   Exiqon의 miRCURY LNATM microRNA Array system 제품을 이용한 최고의 분석서비스

•   독자적인 LNATM 기술을 이용해 높은 특이성으로 microRNA 검출 

 - 3100개의 human, mouse, rat microRNA를 특이적으로 검출! 

•   Single color, dual color array 선택 가능 

•   LNATM와 Phosphorothioate backbone에 의한 높은 결합력과 안정성 

•   최소의 Off-target effect

•   낮은 세포 독성과 뛰어난 억제 효과

•   Gymnosis (Gymnotic Delivery) 

        Transfection reagent 없이도 고효율로 세포내 도입

•   In vitro, in vivo에서 사용 가능

mRNAや長鎖非翻訳RNA

LNA™LNA™ longRNlongRN

LNA™ longRNA GapmeRは、mRNAや長鎖非翻訳RNA
ための短鎖アンチセンスオリゴヌクレオチドです。
Exiqon社の最先端のアルゴリズムによって、鎖長、配列、L
的配列に対する高い抑制効果を得ることが可能です

LNALNA longRNlongRN

的配列に対する高い抑制効果を得ることが可能です。

● LNA™とホスホロチオエート化により

● オフターゲット効果が極めて低い短鎖

● 低い細胞毒性と優れた抑制効果

● in vitro in vivoでの使用が可能

特長

● in vitro、in vivoでの使用が可能

● Exiqon社の最先端のアルゴリズムに

LNA™ longRNA GapmeRの構造と機能

A Nuclease 
resistance

High affinity
B

ギャップマーは、DNA領域の
両側にLNA™配列を配置し
た構造になっている。

LNA™領域はタ

との親和性が高
アーゼ耐性を持

High affinity

RNas
activa

LNA™ longRNA GapmeRを用いたmRNA、lo

Transcription

Long non-coding RNA

LNA™ longRNA
GapmeR

RNase H cleavage

LNA™ longRNA GapmeRは細胞核や細胞質に存在
G が結合するとタ ゲ ト は

Degraded lncRNA

longRNA GapmeRが結合するとターゲットRNAはRN
タンパク質翻訳が起こらず、タンパク質発現が低下しま

Aの機能解析に

A GapmeRA GapmeR
NEW

A（long non-coding RNA；lncRNA）の機能解析に使用する

LNA™含量などが最適な組み合わせで設計されており、標

A GapmeRA GapmeR

り高い親和性と安定性を実現

鎖一本鎖アンチセンスオリゴヌクレオチド

によるカスタム設計

CNuclease 
resistance

High affinity

ーゲット配列

高く、ヌクレ
つ。

DNA領域のアンチセンス配列
がターゲットRNAとDNA-RNA
ハイブリッドを形成し、RNase H
による切断を受ける。

High affinity

se H 
ating

ong non-coding RNAのサイレンシング

による切断を受ける。

Messenger RNA

LNA™ longRNA GapmeR

RNase H cleavage

するターゲットRNAに結合することができます。LNA™
によ 分解されます 分解された からは

Disrupted translation

Degraded mRNA

Nase Hによって分解されます。分解されたmRNAからは
ます。

* 본 microRNA microarray 서비스는 협력회사인 (주)지노첵을 통하여 샘플 접수, 분석 및 상담이 진행됩니다. 

MicroRNA microarray 서비스 진행 순서
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Labeling, hybridization,  
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mRNAや長鎖非翻訳RNA

LNA™LNA™ longRNlongRN

LNA™ longRNA GapmeRは、mRNAや長鎖非翻訳RNA
ための短鎖アンチセンスオリゴヌクレオチドです。
Exiqon社の最先端のアルゴリズムによって、鎖長、配列、L
的配列に対する高い抑制効果を得ることが可能です

LNALNA longRNlongRN

的配列に対する高い抑制効果を得ることが可能です。

● LNA™とホスホロチオエート化により

● オフターゲット効果が極めて低い短鎖

● 低い細胞毒性と優れた抑制効果

● in vitro in vivoでの使用が可能

特長

● in vitro、in vivoでの使用が可能

● Exiqon社の最先端のアルゴリズムに

LNA™ longRNA GapmeRの構造と機能
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LNA™ longRNA GapmeRは細胞核や細胞質に存在
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Aの機能解析に

A GapmeRA GapmeR
NEW

A（long non-coding RNA；lncRNA）の機能解析に使用する

LNA™含量などが最適な組み合わせで設計されており、標
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り高い親和性と安定性を実現
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A.   GapmeR는 DNA Gap 양쪽에 

    LNA 서열을 배치한 구조

B. LNA영역은 Target 서열에 대해 결합력이 

    높고 Nuclease 내성을 보유 

C. DNA-RNA hybrid 중, RNA 서열이 

    RNaseH에 의해 절단된다.

MicroRNA microarray 분석!
전문가에게 맡기세요! 


