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Product Overview
Overview of Exiqon's miRCURY™ products for microRNA research. 
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1. MicroRNA Isolation (page 7)

miRCURY RNA Isolation Kits

• Get total RNA from a wide range of sources

• Ideal for microRNA research

2. Expression Analysis Array (page 8)

miRCURY LNA microRNA Array, 7th gen - hsa, mmu & rno

•.�Our sensitive and specific human, mouse and 

    rat microRNA microarray

miRCURY LNA microRNA Hi-Power Labeling Kits

• Fast and simple labeling of total RNA

• Ideal for use with Exiqon’s microRNA arrays

Spike-in microRNA Kits

•.�Improve the quality of your array data with these 

   synthetic microRNAs

4. Localization (page 12)

miRCURY LNA microRNA Detection Probes

• Sensitive and specific probes for all microRNAs. Available with a wide variety of modifications

miRCURY LNA microRNA ISH Optimization Kits (FFPE)

• Kits for optimizing microRNA ISH from many sample sources

• First optimize your experiment, then use an LNA probe for your microRNA of interest

5. Functional Analysis (page 14)

miRCURY LNA microRNA Inhibitors

• Pre-designed and custom inhibitors for specific suppression of all microRNAs in miRBase and more 

miRCURY LNA microRNA Power Inhibitors

• Our most potent inhibitors. Synthesized with PS backbones

miRCURY LNA microRNA Family Inhibitors

• Inhibitors of all microRNAs within a family

miRCURY LNA microRNA Target Site Blockers

• Unmatched high efficacy in vitro and in vivo 

•.�Unrivaled performance – LNA TSBs do not catalyze RNase H-dependent mRNA degradation 

3. Expression Analysis qPCR (page 10)

Universal cDNA Synthesis & ExiLENT SYBR Green 

Master Mix kits

• Optimized reagents for use with the miRCURY LNA 

Universal RT microRNA PCR system

miRCURY LNA Universal RT microRNA PCR Primer Sets

• Individual microRNA PCR primer sets for quantifica-

tion of microRNAs

• Design custom LNA primers for any small RNA 

    online

Ready-to-Use PCR panels 

• miRNome PCR panels

• microRNA Pick-&-Mix PCR panels

• Focus microRNA PCR panels 
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MicroRNA 연구의 A to Z

1. MicroRNA Isolation

빠르고 간편하게 microRNA 연구에 적합한 total RNA 추출 

miRCURY RNA Isolation Kit 시리즈

• 다양한 sample로부터 고품질의 total RNA 추출

• Exiqon의 microarray, PCR 등 다양한 downstream 실험에 적합

• 20분 만에 빠르고 간편하게 total RNA 추출

• Phenol-free 과정

Exiqon에서는 샘플 형태에 따라 아래와 같이 세 가지 제품이 있다. 샘플 

타입에 적합한 kit의 선택은 그림 1에서 확인 가능하다. 

•��miRCURY RNA Isolation Kit – Biofluids : serum, plasma, urine, CSF

와 같은 Biofluids 샘플로부터 풍부한 small RNA (<1000 bp) 분리

•�miRCURY RNA Isolation Kit – Cell & Plant : animal cell, small 

tissue samples, blood, yeast, fungi, bacteria 및 식물로부터 total 

RNA의 추출을 위한 빠른 프로토콜을 제공

•�miRCURY RNA Isolation Kit – Tissue : animal tissue sample로부터 

total RNA 추출에 최적화

1. MicroRNA Isolation (page 7)

miRCURY RNA Isolation Kits

• Get total RNA from a wide range of sources

• Ideal for microRNA research
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At a glance

•   High quality total RNA isolation from a wide range of sources

•   Fully compatible with Exiqon’s Array, PCR and Northern  

blot products

•   Fast, easy and robust protocol for reproducible RNA 

purifications in just 20 minutes

•   Excellent compatibility with RNAlater®

•   Phenol-free procedure

Product coverage 

We offer three different RNA purification kits:

• miRCURY™ RNA Isolation Kit – Biofluids purifies low abundant 

 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 animal tissue samples

Choose the right isolation kit for your samples using the guide 

in Figure 7.

Purification Technology

The miRCURY™ RNA Isolation Kits are based on spin column 

chromatography using a proprietary resin as the separation matrix. 

RNA is separated from other cell components, such as proteins, 

without the use of toxic phenol or chloroform in a fast and easy 

procedure. This leads to high purity RNA and high reproducibility 

between individual isolations.

The miRCURY™ RNA Isolation Kits include optimized protocols 

for a large number of sample types. These protocols all consist 

of four simple steps:

1. Lysis and protein precipitation

2. Addition of ethanol/isopropanol and loading of the column

3. Washing the column with the included Wash solution

4. Elution of purified RNA from the column 

All kits contain spin columns and reagents for 50 RNA purifications. 

Biofluids Kit

miRCURY™ RNA Isolation Kit - Biofluids, is optimized for small 

RNA purification from serum and plasma samples as well as other 

biofluids. Purification of microRNA from biofluids is challenging 

due to the limited RNA content and high levels of qPCR inhibitors 

in these sample types.
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miRCURY™

RNA Isolation Kits

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

Figure 7. Isolation kit selection guide. Select the right sample isolation kit and detection method for your samples.

Sample Type

Serum
Plasma
Urine
CSF
Other biofluids

miRCURY™ RNA Isolation Kit 
- Biofluids

Small RNA (<1000 bp)

Total RNA

miRCURY™ RNA Isolation Kit 
- Cell & Plant

miRCURY LNA™  Universal RT
microRNA PCR

miRCURY LNA™ Universal RT
microRNA PCR

or

miRCURY LNA™ microRNA ArraysmiRCURY™ RNA Isolation Kit 
- Tissue

Cultured cells
Plant Tissues
Brain and Adipose Tissue*
Full Blood (non-coagulating)

Tissue

Recommended kit RNA fraction Recommended
detection method

* For brain and adipose tissue extra Lysis Additive is required.

919229 - Exiqon Product Catalogue v9.0 2013.indd   12 3/11/13   3:51 PM331357_ Exiqon Product katalog.indd   12 13-03-2013   10:55:46

miRCURY RNA Isolation Kit는 separation matrix와 같이 특유의 

resin을 이용한 spin column chromatography 방법을 이용한다. Total 

RNA는 phenol 이나 chloroform 같은 유기용매를 사용하지 않고도 20 

~ 50 분 정도면 쉽게 추출할 수 있다. miRCURY RNA Isolation Kit는  

기본적으로 아래와 같은 네 가지의 단계를 가진 샘플타입에 최적화된 프

로토콜을 포함한다. 

1)  세포 용해 및 단백질 침전

2)	  Ethanol/isopropanol 첨가와 column에 loading

3)  Column 세척

4)  Column으로부터 RNA elution

Biofluids Kit

miRCURY RNA Isolation Kit – Biofluids는 serum, plasma와 같은 생체

액으로부터 RNA를 추출하기 위해 최적화한 제품이다. 시료가 생체액인 

경우 제한된 양의 RNA가 포함되어 있고 PCR 저해 물질이 존재하기 때

문에 microRNA 정제에 어려움이 있다. miRCURY RNA Isolation Kit 

– Biofluids는 정제 수율이 낮은 샘플을 조작하는데 최적화되었고 각종 

inhibitor의 carryover 현상을 최소화하여 생체액으로부터 microRNA를 

정제하는데 최적화되어 있으며, 고순도 small RNA를 높은 수율로  얻을 

수 있다(그림 2). 

  

그림 1. Isolation kit selection guide. Select the right sample isolation kit and detection method for your samples.

그림 2. The miRCURY RNA Isolation Kit –Biofluids allows detection of more 

microRNAs compared to three other column based RNA isolation kits. RNA isola-

tions were performed from the same plasma sample, using 4 different sample preparation 

kits. microRNA profiling was performed using the Serum/Plasma Focus microRNA PCR 

panel (168 microRNA assays in total). Call rate (percent of microRNAs detected) for each 

kit is shown. Only assays detected as present in all 5 replicates were calculated as a call.

표 1. Recommended starting material for different organisms /sample types

	 Serum/plasma	 Urine	 CSF	 Other biofluids

Human samples 	 200 ㎕	 200 ㎕	 200 ㎕	 200 ㎕

Rodent samples 	 50 ㎕	 200 ㎕	 Not tested	 50 ㎕

RNA eluate for PCR 	 4 ㎕	 4 ㎕	 8 ㎕	 4 ㎕

*) �   �For subsequent qPCR analysis, start volume may need to be adjusted to keep PCR inhibitors at a  

      minimum. 

**)  Add RNase-free water to keep final volume at 200 µL 

***) Volume used as input in a 20 µL RT reaction using Exiqon's Universal cDNA Synthesis Kit. 
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The miRCURY™ RNA Isolation Kit- Biofluids is specifically optimized 
for handling low yield samples and for reducing inhibitor carry-
over to a minimum. The superior RNA yield and purity possible 
with the miRCURY™ RNA Isolation Kit – Biofluids is demonstrated 
in Figure 8.

Cell & Plant Kit
The miRCURY™ RNA Isolation Kit – Cell & Plant is used to purify 
total RNA of the highest quality, which is suitable for a large number 
of downstream applications, including quantitative real-time 
qPCR, microarray analysis, Northern blotting, RNase protection 
and primer extension assays. This kit is ideal for use with our 
miRCURY LNA™ microRNA PCR, Array and Northern blot products.

Tissue Kit
The miRCURY™ RNA Isolation Kit – Tissue is optimized for RNA 
purification from all types of animal tissue. For better removal 
of proteins from difficult fiber-rich tissue, e.g. muscle, or lipid-
rich tissue such as brain, the kit also includes Proteinase K. The 
miRCURY™ RNA Isolation Kit - Tissue produces excellent quality 
total RNA from such difficult tissues (Figure 9). 

In addition the kit is fully compatible with tissue stored in RNAlater® 
and the resulting RNA is of the same high quality as RNA from 
fresh frozen tissue. 

Selected Publications
Eldh et al. Mol Immunol. 2012, 50: 278-86
Mohan et al. PLoS One. 2012, 7: e32853
Lin el al. J Surg Oncol. 2012, 105: 175-82

Ordering information (Details on page 48).

Figure 9. High quality total RNA from difficult tissues. Total RNA was isolated from 
five mouse tissues using the miRCURY™ RNA Isolation Kit – Tissue. Brain and muscle 
tissues are usually considered difficult sources of RNA as they are very rich in lipids 
and fiber, respectively.
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For updated product information, go to 
www.exiqon.com/rna-isolation 

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

Figure 8. miRCURY™ RNA Isolation Kit - Biofluids benchmark. More microRNAs 
detected using Exiqon's kit. Call-rate (percent of microRNAs detected) from serum/
plasma foucus microRNA PCR panels using RNA preparations from the same plasma 
sample isolated using Exiqon's four different kits.
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At a glance
•  High quality total RNA isolation from a wide range of sources
•  Fully compatible with Exiqon’s Array, PCR and Northern  

blot products
•  Fast, easy and robust protocol for reproducible RNA 

purifications in just 20 minutes
•  Excellent compatibility with RNAlater®

•  Phenol-free procedure

Product coverage 
We offer three different RNA purification kits:
• miRCURY™ RNA Isolation Kit – Biofluids purifies low abundant 
 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 animal tissue samples

Choose the right isolation kit for your samples using the guide 
in Figure 7.

Purification Technology
The miRCURY™ RNA Isolation Kits are based on spin column 
chromatography using a proprietary resin as the separation matrix. 
RNA is separated from other cell components, such as proteins, 
without the use of toxic phenol or chloroform in a fast and easy 
procedure. This leads to high purity RNA and high reproducibility 
between individual isolations.

The miRCURY™ RNA Isolation Kits include optimized protocols 
for a large number of sample types. These protocols all consist 
of four simple steps:
1. Lysis and protein precipitation
2. Addition of ethanol/isopropanol and loading of the column
3. Washing the column with the included Wash solution
4. Elution of purified RNA from the column 

All kits contain spin columns and reagents for 50 RNA purifications. 

Biofluids Kit
miRCURY™ RNA Isolation Kit - Biofluids, is optimized for small 
RNA purification from serum and plasma samples as well as other 
biofluids. Purification of microRNA from biofluids is challenging 
due to the limited RNA content and high levels of qPCR inhibitors 
in these sample types.
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miRCURY™

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

Figure 7. Isolation kit selection guide. Select the right sample isolation kit and detection method for your samples.

Sample Type

Serum
Plasma
Urine
CSF
Other biofluids

miRCURY™ RNA Isolation 
Kit - Biofluids

Small RNA (<1000 bp)

Total RNA

miRCURY™ RNA Isolation 
Kit - Cell & Plant

miRCURY LNA™ 
Universal RT
microRNA PCR

miRCURY LNA™
Universal RT
microRNA PCR
or
miRCURY LNA™
microRNA ArraysmiRCURY™ RNA Isolation 

Kit - Tissue

Cultured cells
Plant Tissues
Brain and Adipose Tissue*
Full Blood (non-coagulating)

Tissue

Recommended kit RNA fraction Recommended
detection method

* For brain and adipose tissue extra Lysis Additive is required.

919229 - Exiqon Product Catalogue v9.0 2013.indd   12 3/11/13   3:51 PM 331357_ Exiqon Product katalog.indd   13 13-03-2013   10:55:46

*

****

***



8  Life Science & Biotechnology 50 

microRNA 특집

Cell & Plant Kit

miRCURY RNA Isolation Kit – Cell & Plant는 Real time PCR, 

Microarray, Northern blotting 등의 실험에 적용 가능한 고품질의 

total RNA 추출에 최적이다. 

Tissue Kit

miRCURY RNA Isolation Kit- Tissue는 대부분의 동물세포로부터 

RNA를 추출하는데 최적화되어 있다. 본 제품에는 Proteinase K가 포함

되어 있어 섬유질을 많이 포함하는 근육조직이나 지방을 많이 포함된 뇌 

조직으로부터 단백질의 제거가 용이하다. miRCURY RNA Isolation Kit 

- Tissue는 이러한 조직 샘플로부터 고품질의 total RNA 추출이 가능하

다(그림 3).

 

그림 3. High quality total RNA from difficult tissues. Total RNA was isolated from five 

mouse tissues using the miRCURY RNA Isolation Kit – Tissue. Brain and muscle tissues 

are usually considered difficult sources of RNA as they are very rich in lipids and fiber, 

respectively. However, great results were produced as seen from the average OD ratios 

(260/280: 1.85, 260/230: 1.7) and RIN values (8.8) of the five tissues.

 

2. Expression Analysis Array

LNA 기반의 정확하고 민감한 microRNA microarray

miRCURY LNA microRNA Arrays

• �miRBase 19.0에 등재된 3100개의 human, mouse, rat의 microRNA 

    capture probe

• �검증을 거친 LNA-enhanced capture probe로 검출, 특이성과 

    민감도 향상  

• GC 함량에 관계없이 모든 microRNA를 검출 가능 

• 고감도: 30ng 수준의 total RNA로부터 microRNA Profiling

• 상동성이 매우 높은 microRNA family member도 특이적으로 구별 가능

• Single color, Dual color microarray 가능 

miRCURY LNA microRNA Array, 7th gene – has, mmu & rno 

Exiqon의 7세대 miRCURY LNA microRNA array는 miRBase 19.0

에 등재되어 있는 총 3100개의 human, mouse, rat microRNA 뿐만 아

니라 이들 종에 연관된 viral microRNA까지 검출하는 Probe를 포함하

고 있다. 또한 추가적으로 miRPlus human microRNA에 대한 capture 

probe도 포함한다. 

Organism name	 Organism code	 Common name	 In miRBase 19	 Array 7th gen

Homo sapiens 	 hsa	 Human	 2042	 94%

Mus musculus 	 mmu	 Mouse	 1281	 90%

Rattus norvegicus 	 rno	 Rat	 723	 95%

LNA capture probes의 장점

Exiqon의 microRNA array 제품은 모두 LNA-enhanced capture 

probe를 이용한다. LNA probe는 일반 DNA probes에 비하여 두 가지 

중요한 장점이 있다(그림 4, 5).

1) High affinity – Capture probe에 LNA를 삽입하면 probe-target 

duplex에서 높은 값의 melting temperature (Tm) 를 얻을 수 있어 

array의 특이성과 민감성을 높일 수 있다. 

2) Uniform affinity – DNA capture probe와는 달리 Tm-normalized 

LNA probe는 microRNA의 GC 함량에 관계없이 동등한 효율로 목적 서

열에 결합할 수 있다. 이는 각 probe에 삽입된 LNA의 양이나 위치에 따

라 Tm 값이 달라질 수 있기 때문이다. 

 

그림 4. LNA-enhanced capture probes ensure robust detection of microRNAs. 

With DNA-based capture probes, half of microRNAs were either undetected or poorly 

detected. Signal strength (log2 signal/100amol target) from 660 synthetic microRNAs hy-

bridized to Exiqon's microarray and Supplier A's DNA-based array are compared. 

 

그림 5. Tm-normalized LNA capture probes. DNA capture probes (gray bars) for hu-

man microRNAs, have a Tm range of more than 30 °C and an average Tm of 64 °C (StDev 

5 °C). The LNA capture probes (yellow bars) have a Tm range of only 10 °C and an aver-

age Tm of 71.5 °C (StDev=1.62 °C).
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The miRCURY™ RNA Isolation Kit- Biofluids is specifically optimized 
for handling low yield samples and for reducing inhibitor carry-
over to a minimum. The superior RNA yield and purity possible 
with the miRCURY™ RNA Isolation Kit – Biofluids is demonstrated 
in Figure 8.

Cell & Plant Kit
The miRCURY™ RNA Isolation Kit – Cell & Plant is used to purify 
total RNA of the highest quality, which is suitable for a large number 
of downstream applications, including quantitative real-time 
qPCR, microarray analysis, Northern blotting, RNase protection 
and primer extension assays. This kit is ideal for use with our 
miRCURY LNA™ microRNA PCR, Array and Northern blot products.

Tissue Kit
The miRCURY™ RNA Isolation Kit – Tissue is optimized for RNA 
purification from all types of animal tissue. For better removal 
of proteins from difficult fiber-rich tissue, e.g. muscle, or lipid-
rich tissue such as brain, the kit also includes Proteinase K. The 
miRCURY™ RNA Isolation Kit - Tissue produces excellent quality 
total RNA from such difficult tissues (Figure 9). 

In addition the kit is fully compatible with tissue stored in RNAlater® 
and the resulting RNA is of the same high quality as RNA from 
fresh frozen tissue. 

Selected Publications
Eldh et al. Mol Immunol. 2012, 50: 278-86
Mohan et al. PLoS One. 2012, 7: e32853
Lin el al. J Surg Oncol. 2012, 105: 175-82

Ordering information (Details on page 48).

Figure 9. High quality total RNA from difficult tissues. Total RNA was isolated from 
five mouse tissues using the miRCURY™ RNA Isolation Kit – Tissue. Brain and muscle 
tissues are usually considered difficult sources of RNA as they are very rich in lipids 
and fiber, respectively.
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For updated product information, go to 
www.exiqon.com/rna-isolation 

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

Figure 8. miRCURY™ RNA Isolation Kit - Biofluids benchmark. More microRNAs 
detected using Exiqon's kit. Call-rate (percent of microRNAs detected) from serum/
plasma foucus microRNA PCR panels using RNA preparations from the same plasma 
sample isolated using Exiqon's four different kits.
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At a glance
•  High quality total RNA isolation from a wide range of sources
•  Fully compatible with Exiqon’s Array, PCR and Northern  

blot products
•  Fast, easy and robust protocol for reproducible RNA 

purifications in just 20 minutes
•  Excellent compatibility with RNAlater®

•  Phenol-free procedure

Product coverage 
We offer three different RNA purification kits:
• miRCURY™ RNA Isolation Kit – Biofluids purifies low abundant 
 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 animal tissue samples

Choose the right isolation kit for your samples using the guide 
in Figure 7.

Purification Technology
The miRCURY™ RNA Isolation Kits are based on spin column 
chromatography using a proprietary resin as the separation matrix. 
RNA is separated from other cell components, such as proteins, 
without the use of toxic phenol or chloroform in a fast and easy 
procedure. This leads to high purity RNA and high reproducibility 
between individual isolations.

The miRCURY™ RNA Isolation Kits include optimized protocols 
for a large number of sample types. These protocols all consist 
of four simple steps:
1. Lysis and protein precipitation
2. Addition of ethanol/isopropanol and loading of the column
3. Washing the column with the included Wash solution
4. Elution of purified RNA from the column 

All kits contain spin columns and reagents for 50 RNA purifications. 

Biofluids Kit
miRCURY™ RNA Isolation Kit - Biofluids, is optimized for small 
RNA purification from serum and plasma samples as well as other 
biofluids. Purification of microRNA from biofluids is challenging 
due to the limited RNA content and high levels of qPCR inhibitors 
in these sample types.
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miRCURY™

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

Figure 7. Isolation kit selection guide. Select the right sample isolation kit and detection method for your samples.

Sample Type

Serum
Plasma
Urine
CSF
Other biofluids

miRCURY™ RNA Isolation 
Kit - Biofluids

Small RNA (<1000 bp)

Total RNA

miRCURY™ RNA Isolation 
Kit - Cell & Plant

miRCURY LNA™ 
Universal RT
microRNA PCR

miRCURY LNA™
Universal RT
microRNA PCR
or
miRCURY LNA™
microRNA ArraysmiRCURY™ RNA Isolation 

Kit - Tissue

Cultured cells
Plant Tissues
Brain and Adipose Tissue*
Full Blood (non-coagulating)

Tissue

Recommended kit RNA fraction Recommended
detection method

* For brain and adipose tissue extra Lysis Additive is required.
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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 (Table 1).

Experimentally validated capture probes
All capture probes of the miRCURY LNA™ microRNA Arrays 
have been experimentally validated using synthetic microRNAs. 
Probes not performing according to our strict quality standards 
are replaced and never make it onto the final product. 

Broad dynamic range
miRCURY LNA™ microRNA Arrays offer superior dynamic range 
over more than 5 orders of magnitude, ensuring that microRNAs 
with high and low expression levels will be detected well within 
the linear detection range (Figure 21).

Figure 18. LNA™ capture probes have high uniform Tm. LNA™ probes have 
substantially higher Tm than DNA probes. In addition, they can be Tm-normalized 
which means that all capture probes per form well under the same high  
stringency conditions.
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Figure 19. The most sensitive array available. Due to optimally designed Tm normalized 
capture probes and extremely efficient labeling, the Exiqon array detects a significantly 
higher percentage of microRNAs  than competitor arrays.

Table 1. Superior discrimination between microRNA family members. There is 
very little cross-hybridization between let-7 family members. The experiments 
were performed with synthetic let-7 spike-in microRNA (300 amol) in a background  
of tRNA.

let-7a let-7b let-7c let-7d let-7e let-7f let-7g let-7i

let-7a 100% 2% 17% 4% 4% 2% 1% 2%

let-7b 1% 100% 4% 1% 1% 1% 1% 1%

let-7c 0% 8% 100% 0% 1% 0% 0% 0%

let-7d 2% 2% 5% 100% 1% 0% 0% 0%

let-7e 1% 0% 0% 0% 100% 0% 0% 0%

let-7f 6% 3% 5% 3% 3% 100% 2% 3%

let-7g 0% 0% 1% 0% 0% 1% 100% 4%

let-7i 0% 3% 0% 0% 0% 0% 2% 100%

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 www.exiqon.com/e-talk

Figure 20. Reliable microRNA expression profiles with as little as 30 ng total RNA. 
Four different microarray experiments with varying amounts of input RNA from 
oesophagus cancer (T) and normal adjacent (N) tissue were compared. A very high 
correlation is obtained when plotting the results from the experiment using 1000ng 
input RNA against those using 300, 100 and 30 ng.
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At a glance
•     Truly global microRNA profiling – 3100 capture probes cover 

human, mouse and rat microRNAs in miRBase 19.0
•  Tm-optimized 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
•  Efficient discrimination of closely related microRNA family 

members
• Leading-edge data analysis software customized to Exiqon 
 arrays available
 

Product coverage 
•  miRCURY LNA™ microRNA Array, 7th gen - hsa, mmu & rno 

The 7th generation of our array contains more than 3100 capture 
probes, covering all human, mouse and rat microRNAs annotated 
in miRBase 19.0, as well as all viral microRNAs related to these 
species. In addition, this array contains capture probes for 
miRPlus™ human microRNAs. These are proprietary microRNAs 
not found in miRBase.

Exiqon strives to continuously update the contents of the array.  
Go to www.exiqon.com/array for the latest product news.

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 (Figures 17 & 18):

1. High affinity - The addition of LNA™ to the capture probes results 
in high melting temperatures (Tm) of the probe-target 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.

As a consequence, all probes will perform optimally under the 
same high-stringency hybridization conditions.

Unmatched sensitivity
In combination with the new miRCURY LNA™ microRNA Hi-Power 
Labeling Kit, Exiqon's array has dramatically improved sensitivity 
(Figure 19). More than half of the LNA™ capture probes on the 
array have a detection limit of ≤0.5 amol. 

Exiqon’s microRNA arrays can produce reliable results from 
as little as 30ng of total RNA (Figure 20). Because of the high 
specificity of the platform, the sample size can be scaled up without 
compromising the quality of the data. This is especially important 
when studying microRNAs expressed at low levels. 

3.
 m

ic
ro

R
N

A
 A

rr
ay

s

miRCURY LNA™ microRNA

Arrays
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.

Figure 17. LNA™-enhanced capture probes ensure robust detection of microRNAs. 
With DNA-based capture probes, half of 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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매우 높은 민감성

miRCURY LNA microRNA Hi-Power Labeling Kit와 함께 이용하면 

더욱 증가된 민감성을 확인할 수 있다(그림 6). Microarray에 사용되는 

LNA capture probe의 절반 이상이 ≤0.5 amol의 검출한계를 지니고 있

다. 

 

그림 6. The most sensitive array available. Due to optimally designed Tm normalized 

capture probes and extremely efficient labeling, the Exiqon array detects a significantly 

higher percentage of microRNAs than competitor arrays.

Exiqon microRNA array는 30ng 수준의 소량의 total RNA로부터 재

현성 높은 결과를 얻을 수 있다(그림 7). Array의 높은 특이성 때문에 데

이터 품질의 손상 없이 샘플의 양을 늘릴 수 있다. 이러한 특징은 낮은 

수준으로 발현되는 microRNA를 연구하는 데 있어 중요하다. 

 

그림 7. Reliable microRNA expression profiles with as little as 30ng total RNA. 

Four different microarray experiments with varying amount of input RNA from oesophagus 

cancer (T) and normal adjacent (N) tissue were compared. A very high correlation is ob-

tained when plotting the results from the experiment using 1000ng input RNA against those 

using 300, 100, and 30ng.

높은 특이성

miRCURY LNA microRNA Array는 microRNA 타겟에 대해 높은 특

이성을 보유한다. Tm-normalized LNA capture probe와 최적화된 

hybridization 반응 조건은 capture probe의 특이성을 상당히 증가시

킨다. 그 결과 Exiqon array는 상동성이 매우 높은 microRNA family 

member도 구별 가능하다(표 2). 

 

 

표 2. Superior discrimination between microRNA family members. There is very 

little cross-hybridization between let-7 family members. The experiments were performed 

with synthetic let-7 spike-in microRNA (300 amol) in a background of tRNA.

데이터 품질 향상을 위한 Spike-in miRNA Kit의 적용

7th gen microRNA array는 52개의 synthetic spike-in microRNA를 

포함한다. Spike-in microRNA는 array hybridization 전 labeling 단

계에서 첨가되며 spike-in capture probe를 이용한 signal은 labeling과 

hybridization, scanner setting, data normalization, array replicate 

등의 control로 사용된다. 

또한, array는 10개의 추가적인 spike-in microRNA에 대한 probe를 

포함하고 있는데 이는 profiling 연구의 calibration과 control로써 사용

된다. 

miRCURY LNA Universal RT microRNA PCR로 검증

miRCURY LNA Universal RT microRNA PCR를 이용하여 microarray 

결과를 검증할 수 있다. Ready-to-use microRNA PCR panels을 이용

하면 microRNA 발현 profiling을 빠르고 쉽게 수행할 수 있다.

 

그림 8. Great correlation between microarray and qPCR results. The array data 

was normalized (quantile normalization) and microRNAs with log2 ratios > or < 0,5 were 

included in the study. The qPCR data was normalized to reference genes. Only microR-

NAs that were detected (Cp < 36 for all replicates) were included. A total of 26 microRNAs 

were included in the study. 
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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 (Table 1).

Experimentally validated capture probes
All capture probes of the miRCURY LNA™ microRNA Arrays 
have been experimentally validated using synthetic microRNAs. 
Probes not performing according to our strict quality standards 
are replaced and never make it onto the final product. 

Broad dynamic range
miRCURY LNA™ microRNA Arrays offer superior dynamic range 
over more than 5 orders of magnitude, ensuring that microRNAs 
with high and low expression levels will be detected well within 
the linear detection range (Figure 21).

Figure 18. LNA™ capture probes have high uniform Tm. LNA™ probes have 
substantially higher Tm than DNA probes. In addition, they can be Tm-normalized 
which means that all capture probes per form well under the same high  
stringency conditions.
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Figure 19. The most sensitive array available. Due to optimally designed Tm normalized 
capture probes and extremely efficient labeling, the Exiqon array detects a significantly 
higher percentage of microRNAs  than competitor arrays.

Table 1. Superior discrimination between microRNA family members. There is 
very little cross-hybridization between let-7 family members. The experiments 
were performed with synthetic let-7 spike-in microRNA (300 amol) in a background  
of tRNA.

let-7a let-7b let-7c let-7d let-7e let-7f let-7g let-7i

let-7a 100% 2% 17% 4% 4% 2% 1% 2%

let-7b 1% 100% 4% 1% 1% 1% 1% 1%

let-7c 0% 8% 100% 0% 1% 0% 0% 0%

let-7d 2% 2% 5% 100% 1% 0% 0% 0%

let-7e 1% 0% 0% 0% 100% 0% 0% 0%

let-7f 6% 3% 5% 3% 3% 100% 2% 3%

let-7g 0% 0% 1% 0% 0% 1% 100% 4%

let-7i 0% 3% 0% 0% 0% 0% 2% 100%

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 www.exiqon.com/e-talk

Figure 20. Reliable microRNA expression profiles with as little as 30 ng total RNA. 
Four different microarray experiments with varying amounts of input RNA from 
oesophagus cancer (T) and normal adjacent (N) tissue were compared. A very high 
correlation is obtained when plotting the results from the experiment using 1000ng 
input RNA against those using 300, 100 and 30 ng.
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At a glance
•     Truly global microRNA profiling – 3100 capture probes cover 

human, mouse and rat microRNAs in miRBase 19.0
•  Tm-optimized 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
•  Efficient discrimination of closely related microRNA family 

members
• Leading-edge data analysis software customized to Exiqon 
 arrays available
 

Product coverage 
•  miRCURY LNA™ microRNA Array, 7th gen - hsa, mmu & rno 

The 7th generation of our array contains more than 3100 capture 
probes, covering all human, mouse and rat microRNAs annotated 
in miRBase 19.0, as well as all viral microRNAs related to these 
species. In addition, this array contains capture probes for 
miRPlus™ human microRNAs. These are proprietary microRNAs 
not found in miRBase.

Exiqon strives to continuously update the contents of the array.  
Go to www.exiqon.com/array for the latest product news.

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 (Figures 17 & 18):

1. High affinity - The addition of LNA™ to the capture probes results 
in high melting temperatures (Tm) of the probe-target 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.

As a consequence, all probes will perform optimally under the 
same high-stringency hybridization conditions.

Unmatched sensitivity
In combination with the new miRCURY LNA™ microRNA Hi-Power 
Labeling Kit, Exiqon's array has dramatically improved sensitivity 
(Figure 19). More than half of the LNA™ capture probes on the 
array have a detection limit of ≤0.5 amol. 

Exiqon’s microRNA arrays can produce reliable results from 
as little as 30ng of total RNA (Figure 20). Because of the high 
specificity of the platform, the sample size can be scaled up without 
compromising the quality of the data. This is especially important 
when studying microRNAs expressed at low levels. 
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miRCURY LNA™ microRNA

Arrays
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.

Figure 17. LNA™-enhanced capture probes ensure robust detection of microRNAs. 
With DNA-based capture probes, half of 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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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 (Table 1).

Experimentally validated capture probes
All capture probes of the miRCURY LNA™ microRNA Arrays 
have been experimentally validated using synthetic microRNAs. 
Probes not performing according to our strict quality standards 
are replaced and never make it onto the final product. 

Broad dynamic range
miRCURY LNA™ microRNA Arrays offer superior dynamic range 
over more than 5 orders of magnitude, ensuring that microRNAs 
with high and low expression levels will be detected well within 
the linear detection range (Figure 21).

Figure 18. LNA™ capture probes have high uniform Tm. LNA™ probes have 
substantially higher Tm than DNA probes. In addition, they can be Tm-normalized 
which means that all capture probes per form well under the same high  
stringency conditions.
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Figure 19. The most sensitive array available. Due to optimally designed Tm normalized 
capture probes and extremely efficient labeling, the Exiqon array detects a significantly 
higher percentage of microRNAs  than competitor arrays.

Table 1. Superior discrimination between microRNA family members. There is 
very little cross-hybridization between let-7 family members. The experiments 
were performed with synthetic let-7 spike-in microRNA (300 amol) in a background  
of tRNA.

let-7a let-7b let-7c let-7d let-7e let-7f let-7g let-7i

let-7a 100% 2% 17% 4% 4% 2% 1% 2%

let-7b 1% 100% 4% 1% 1% 1% 1% 1%

let-7c 0% 8% 100% 0% 1% 0% 0% 0%

let-7d 2% 2% 5% 100% 1% 0% 0% 0%

let-7e 1% 0% 0% 0% 100% 0% 0% 0%

let-7f 6% 3% 5% 3% 3% 100% 2% 3%

let-7g 0% 0% 1% 0% 0% 1% 100% 4%

let-7i 0% 3% 0% 0% 0% 0% 2% 100%

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 www.exiqon.com/e-talk

Figure 20. Reliable microRNA expression profiles with as little as 30 ng total RNA. 
Four different microarray experiments with varying amounts of input RNA from 
oesophagus cancer (T) and normal adjacent (N) tissue were compared. A very high 
correlation is obtained when plotting the results from the experiment using 1000ng 
input RNA against those using 300, 100 and 30 ng.
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At a glance
•     Truly global microRNA profiling – 3100 capture probes cover 

human, mouse and rat microRNAs in miRBase 19.0
•  Tm-optimized 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
•  Efficient discrimination of closely related microRNA family 

members
• Leading-edge data analysis software customized to Exiqon 
 arrays available
 

Product coverage 
•  miRCURY LNA™ microRNA Array, 7th gen - hsa, mmu & rno 

The 7th generation of our array contains more than 3100 capture 
probes, covering all human, mouse and rat microRNAs annotated 
in miRBase 19.0, as well as all viral microRNAs related to these 
species. In addition, this array contains capture probes for 
miRPlus™ human microRNAs. These are proprietary microRNAs 
not found in miRBase.

Exiqon strives to continuously update the contents of the array.  
Go to www.exiqon.com/array for the latest product news.

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 (Figures 17 & 18):

1. High affinity - The addition of LNA™ to the capture probes results 
in high melting temperatures (Tm) of the probe-target 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.

As a consequence, all probes will perform optimally under the 
same high-stringency hybridization conditions.

Unmatched sensitivity
In combination with the new miRCURY LNA™ microRNA Hi-Power 
Labeling Kit, Exiqon's array has dramatically improved sensitivity 
(Figure 19). More than half of the LNA™ capture probes on the 
array have a detection limit of ≤0.5 amol. 

Exiqon’s microRNA arrays can produce reliable results from 
as little as 30ng of total RNA (Figure 20). Because of the high 
specificity of the platform, the sample size can be scaled up without 
compromising the quality of the data. This is especially important 
when studying microRNAs expressed at low levels. 
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miRCURY LNA™ microRNA

Arrays
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.

Figure 17. LNA™-enhanced capture probes ensure robust detection of microRNAs. 
With DNA-based capture probes, half of 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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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 (Table 1).

Experimentally validated capture probes
All capture probes of the miRCURY LNA™ microRNA Arrays 
have been experimentally validated using synthetic microRNAs. 
Probes not performing according to our strict quality standards 
are replaced and never make it onto the final product. 

Broad dynamic range
miRCURY LNA™ microRNA Arrays offer superior dynamic range 
over more than 5 orders of magnitude, ensuring that microRNAs 
with high and low expression levels will be detected well within 
the linear detection range (Figure 21).

Figure 18. LNA™ capture probes have high uniform Tm. LNA™ probes have 
substantially higher Tm than DNA probes. In addition, they can be Tm-normalized 
which means that all capture probes per form well under the same high  
stringency conditions.
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Figure 19. The most sensitive array available. Due to optimally designed Tm normalized 
capture probes and extremely efficient labeling, the Exiqon array detects a significantly 
higher percentage of microRNAs  than competitor arrays.

Table 1. Superior discrimination between microRNA family members. There is 
very little cross-hybridization between let-7 family members. The experiments 
were performed with synthetic let-7 spike-in microRNA (300 amol) in a background  
of tRNA.

let-7a let-7b let-7c let-7d let-7e let-7f let-7g let-7i

let-7a 100% 2% 17% 4% 4% 2% 1% 2%

let-7b 1% 100% 4% 1% 1% 1% 1% 1%

let-7c 0% 8% 100% 0% 1% 0% 0% 0%

let-7d 2% 2% 5% 100% 1% 0% 0% 0%

let-7e 1% 0% 0% 0% 100% 0% 0% 0%

let-7f 6% 3% 5% 3% 3% 100% 2% 3%

let-7g 0% 0% 1% 0% 0% 1% 100% 4%

let-7i 0% 3% 0% 0% 0% 0% 2% 100%

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 www.exiqon.com/e-talk

Figure 20. Reliable microRNA expression profiles with as little as 30 ng total RNA. 
Four different microarray experiments with varying amounts of input RNA from 
oesophagus cancer (T) and normal adjacent (N) tissue were compared. A very high 
correlation is obtained when plotting the results from the experiment using 1000ng 
input RNA against those using 300, 100 and 30 ng.
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At a glance
•     Truly global microRNA profiling – 3100 capture probes cover 

human, mouse and rat microRNAs in miRBase 19.0
•  Tm-optimized 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
•  Efficient discrimination of closely related microRNA family 

members
• Leading-edge data analysis software customized to Exiqon 
 arrays available
 

Product coverage 
•  miRCURY LNA™ microRNA Array, 7th gen - hsa, mmu & rno 

The 7th generation of our array contains more than 3100 capture 
probes, covering all human, mouse and rat microRNAs annotated 
in miRBase 19.0, as well as all viral microRNAs related to these 
species. In addition, this array contains capture probes for 
miRPlus™ human microRNAs. These are proprietary microRNAs 
not found in miRBase.

Exiqon strives to continuously update the contents of the array.  
Go to www.exiqon.com/array for the latest product news.

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 (Figures 17 & 18):

1. High affinity - The addition of LNA™ to the capture probes results 
in high melting temperatures (Tm) of the probe-target 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.

As a consequence, all probes will perform optimally under the 
same high-stringency hybridization conditions.

Unmatched sensitivity
In combination with the new miRCURY LNA™ microRNA Hi-Power 
Labeling Kit, Exiqon's array has dramatically improved sensitivity 
(Figure 19). More than half of the LNA™ capture probes on the 
array have a detection limit of ≤0.5 amol. 

Exiqon’s microRNA arrays can produce reliable results from 
as little as 30ng of total RNA (Figure 20). Because of the high 
specificity of the platform, the sample size can be scaled up without 
compromising the quality of the data. This is especially important 
when studying microRNAs expressed at low levels. 
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miRCURY LNA™ microRNA

Arrays
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.

Figure 17. LNA™-enhanced capture probes ensure robust detection of microRNAs. 
With DNA-based capture probes, half of 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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Validate your results with Exiqon's 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.
The combination of a Universal RT reaction and LNA™-enhanced 
PCR primers results in unmatched sensitivity and specificity. Ready-
to-use microRNA PCR panels enable fast and easy microRNA 
expression profiling (Figure 23). Identical positive controls on both 
platforms allows for robust cross-platform comparison of results.

Selected publications
Tanic et al. PLoS One 2012
Esguerra et al. PLoS One 2011
Ralfkiaer et al. Blood 2011

Ordering information (Details on page 48).

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

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
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Did you know?
Exiqon can perform your microRNA profiling and data analysis 
for you. Read more on page 34.

Figure 23. Excellent correlation between microarray and qPCR results. The results 
you get with our array system can be validated using our qPCR system - Get results 
you can trust. The array data was normalized (quantile normalization) and microRNAs 
with log2 ratios > or < 0,5 were included in the study. The qPCR data was normalized 
to reference genes. Only microRNAs that were detected (Cp < 36 for all replicates) 
were included. A total of 26 microRNAs were included in the study.

miRCURY LNA™ microRNA Array

miRCURY LNA™ Universal RT microRNA PCR
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For more publications and updated product information, go to 
www.exiqon.com/array
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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 detected on the array by specifically designed 
capture probes. When the spike-in microRNAs are added to the 
labeling reactions before array hybridization, the signals from the 
spike-in capture probes can be used as controls for the labeling 
reaction and hybridization, scanner settings, data normalization, 
array replicates and technical variability.

In addition, the array contains capture probes for an additional 10 
spike-in microRNAs, which can be used for further calibration or 
control of the profiling experiment.

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 of 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.

Ideal for both single and dual-color experiments
The production of our latest, 7th generation, microRNA array 
has been further optimized to support single-color experiments. 
When used together with the miRCURY LNA™ Hi-Power Labeling 
Kit median CV values of ≤ 10% can be routinely obtained. In our 
hands, we obtain average CV values of 2-4 % even between different 
batches of arrays. This allows researchers to use the array for 
reliable single color experiments saving valuable sample.

Data analysis software for Exiqon arrays
In collaboration with BioDiscovery, Exiqon offers ImaGene® 9 and 
Nexus Expression™ 3 for rapid and easy analysis of miRCURY 
LNA™ microRNA Array data (Figure 22). Analyze your data with this 
leading-edge software specifically adapted for use with Exiqon’s 
microarray platform. 

ImaGene® is a very powerful tool for microarray image analysis. 
Through an intuitive interface, it lets the user extract signal 
intensities from the scanned array and flag (poor) spots either 
automatically or manually. ImaGene® can also be used for easy 
visualization of microarray data in scatter or M-A plots.

Nexus Expression™ is a very feature-packed but easy-to-use 
program for the analysis of microarray experiments. Using a simple 
workflow, raw data from ImaGene® is background-subtracted 
and normalized, after which differentially expressed microRNAs 
can be identified. An intuitive interface guides you through each 
step of the analysis process. Read more about the software at  
www.exiqon.com/mirna-array-software.

Figure 22. Exiqon’s miRCURY LNA™ microRNA Array Analysis Software. Offers a 
fast and easy way to convert raw signal values and analyze microarray data using 
common statistical methods.

Figure 21. microRNAs are detected over a very wide dynamic range. Median signal 
intensity from 50 different microRNAs is plotted as a function of sample input. The 
dynamic range is more than 5 orders of magnitude.
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MicroRNA 연구의 A to Z

LNATM capture probes

DNA capture probes
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microRNA 특집

3. Expression Analysis qPCR

LNA-enhanced PCR primer를 이용한 최상의 microRNA real time 

PCR profiling

miRCURY LNA Universal RT microRNA PCR

• 우수한 감도: 1 pg의 소량 total RNA부터도 각 microRNA의 재현성 높은 정량

• 96 well, 384 well PCR panel을 이용한 수백개의 microRNA profiling

• 최상의 특이성: LNA-enhanced primer를 이용한 특이성 높은 microRNA 검출

• 3시간의 빠르고 용이한 프로토콜

MicroRNA profiling을 위한 Exiqon의 독자적인 시스템

miRCURY LNA Universal RT microRNA PCR System(그림 9)은 아

래의 두 가지 중요한 특징과 우수한 성능 및 사용의 편리성을 제공한다. 

- Universal RT: 합성된 first-strand cDNA는 multiple microRNA 

PCR assay의 주형이 된다. 이 반응은 sample의 소모량과 조작에 의한 

오차 값을 줄일 뿐만 아니라 시간과 노력을 절약할 수 있다. 

- LNA PCR amplification: PCR 증폭 primer(forward와 reverse)는 

각 microRNA에 특이적이고, LNA로 최적화되어 있다. LNA의 높은 민감

성은 낮은 백그라운드로 microRNA family member를 검출할 수 있다. 

 

그림 9. 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 syn-

thesized 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).

Exiqon의 개별 microRNA 정량과 expression profiling을 위한 방법은 

그림 10과 같다. Exiqon의 제품은 유연하고 쉬운 방법으로 microRNA 

profiling이 가능하도록 최적화되어 있다. 일단 cDNA synthesis kit로 

first strand cDNA를 합성 후 Ready-to-Use PCR panel(miRNome 

 

그림 10. Overview of the miRCURY LNA Universal RT microRNA PCR system.

panels, Focus panels, custom designed Pick-&-Mix plate)(그림 

11), 또는 미리 디자인된 각각의 PCR primer set, custom primer set를 

이용하여 PCR을 수행할 수 있다. 

그림 11. Overview of the miR-

CURY LNA Universal RT PCR 

workflow. The PCR primer sets 

have been designed for optimal 

performance when used with Ex-

iqon’s ExiLENT SYBR Green mas-

ter 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.

1 pg total RNA로부터 정확한 microRNA 정량 가능

LNA-enhanced Tm-normalized primer는 상당히 높은 민감성

을 가지고 있으므로 1 pg 수준의 소량 total RNA로부터 재현성 높은 

microRNA 정량이 가능하다(그림 12). 또한 단 20 ng total RNA를 이

용하여 384well plate에서 다수의 microRNA profiling 실험을 수행할 

수 있다. 이러한 Exiqon 제품의 특징은 FFPE section, LCM, serum/

plasma나 그 외 biofluids와 같은 미량의 total RNA를 포함한 sample로

부터 microRNA의 발현양상을 파악하는 데 중요하다(그림 13, 14). 

 

그림 12. Accurate quantitation from 1pg 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.
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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 27). 

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 (Figures 29 & 30).

Use less sample with universal RT
Exiqon’s qPCR system uses a single universal RT reaction, which 
means that the same first-strand cDNA pool can be used as 
template in all microRNA PCR amplification assays. This saves 
precious sample and reduces technical variation. 

Because the cDNA can be stored and used for additional PCR 
amplifications, the Universal RT offers increased flexibility 
compared to systems based on microRNA specific RT reactions.

Unmatched specificity
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.

All miRCURY LNA™ Universal RT microRNA PCR primer sets 
have been optimized for use with ExiLENT SYBR® Green Master 
Mix and have been strictly validated for specific amplification of 
the target and for minimal background signal. 

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.

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 28).
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Get started with microRNA qPCR
Tips and tricks for successful microRNA qPCR experiments: 
www.exiqon.com/pcr-guidelines

Step 1: First-strand synthesis (RT)

Step 2: Real-time PCR amplification

Mature microRNA
AAAAAAAAAAAAAAAAAAAAA)

3’ degenerate anchor

miR-specific forward primer

miR-specific reverse primer

AAAAAAAAAAAAAAAAAAAA
TTTTTTTTTTTTTTT

TTTTTTTTTTTTTTT

5’ universal tag

B)

A)

B)

Figure 25. 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).

Figure 26. 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.
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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
• Robust, wet-lab validated assays optimal for challenging 
 samples such as biofluids
• Superior specificity – LNA™-enhanced primers enable 
 specific quantification of microRNA differing by a  
 single nucleotide
• Fast and easy – protocol completed in 3 hours
• High Flexibility– assays available in many formats including 
 customizable PCR plates
• High quality reagents including highly optimized master mix 
 and RNA QC tools
• Complete data analysis solution with Exiqon GenEx

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):

•  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.

•  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.

Product coverage
Exiqon offers solutions for both microRNA expression profiling and 
for quantification of individual microRNAs (Figure 24). Our products 
are optimized to give you a flexible and easy-to-use solution for all 
steps of your PCR microRNA expression profiling study.

Use our optimized cDNA synthesis kit for fast, easy and reliable 
first strand synthesis. PCR reactions can be carried out in one of 
our Ready-to-use PCR panels: miRNome panels, Focus panels 
or custom-designed Pick-&-Mix plates (Figure 26).

Alternatively, use our pre-designed individual PCR primers or 
design your own custom primers. Our PCR primer sets have 
been designed for optimal performance when used with Exiqon’s 
ExiLENT SYBR® Green master mix.

In addition, to help you get the most of you microRNA PCR experiment, 
we offer a customized and powerful software solution, Exiqon 
GenEx, which provides an easy-to-use platform with all the tools 
you need for the qPCR data analysis. 
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microRNA PCR
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.

Figure 24. Overview of the miRCURY LNA™ Universal RT microRNA PCR system.
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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 27). 

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 (Figures 29 & 30).

Use less sample with universal RT
Exiqon’s qPCR system uses a single universal RT reaction, which 
means that the same first-strand cDNA pool can be used as 
template in all microRNA PCR amplification assays. This saves 
precious sample and reduces technical variation. 

Because the cDNA can be stored and used for additional PCR 
amplifications, the Universal RT offers increased flexibility 
compared to systems based on microRNA specific RT reactions.

Unmatched specificity
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.

All miRCURY LNA™ Universal RT microRNA PCR primer sets 
have been optimized for use with ExiLENT SYBR® Green Master 
Mix and have been strictly validated for specific amplification of 
the target and for minimal background signal. 

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.

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 28).

4. m
icroR

N
A

 PCR

Get started with microRNA qPCR
Tips and tricks for successful microRNA qPCR experiments: 
www.exiqon.com/pcr-guidelines

Step 1: First-strand synthesis (RT)

Step 2: Real-time PCR amplification
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Figure 25. 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).

Figure 26. 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.
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At a glance
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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):

•  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.

•  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.

Product coverage
Exiqon offers solutions for both microRNA expression profiling and 
for quantification of individual microRNAs (Figure 24). Our products 
are optimized to give you a flexible and easy-to-use solution for all 
steps of your PCR microRNA expression profiling study.

Use our optimized cDNA synthesis kit for fast, easy and reliable 
first strand synthesis. PCR reactions can be carried out in one of 
our Ready-to-use PCR panels: miRNome panels, Focus panels 
or custom-designed Pick-&-Mix plates (Figure 26).

Alternatively, use our pre-designed individual PCR primers or 
design your own custom primers. Our PCR primer sets have 
been designed for optimal performance when used with Exiqon’s 
ExiLENT SYBR® Green master mix.

In addition, to help you get the most of you microRNA PCR experiment, 
we offer a customized and powerful software solution, Exiqon 
GenEx, which provides an easy-to-use platform with all the tools 
you need for the qPCR data analysis. 
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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 
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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 27). 

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 (Figures 29 & 30).

Use less sample with universal RT
Exiqon’s qPCR system uses a single universal RT reaction, which 
means that the same first-strand cDNA pool can be used as 
template in all microRNA PCR amplification assays. This saves 
precious sample and reduces technical variation. 

Because the cDNA can be stored and used for additional PCR 
amplifications, the Universal RT offers increased flexibility 
compared to systems based on microRNA specific RT reactions.

Unmatched specificity
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.

All miRCURY LNA™ Universal RT microRNA PCR primer sets 
have been optimized for use with ExiLENT SYBR® Green Master 
Mix and have been strictly validated for specific amplification of 
the target and for minimal background signal. 

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.

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 28).
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Figure 25. 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).

Figure 26. 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.
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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):

•  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.

•  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.

Product coverage
Exiqon offers solutions for both microRNA expression profiling and 
for quantification of individual microRNAs (Figure 24). Our products 
are optimized to give you a flexible and easy-to-use solution for all 
steps of your PCR microRNA expression profiling study.

Use our optimized cDNA synthesis kit for fast, easy and reliable 
first strand synthesis. PCR reactions can be carried out in one of 
our Ready-to-use PCR panels: miRNome panels, Focus panels 
or custom-designed Pick-&-Mix plates (Figure 26).

Alternatively, use our pre-designed individual PCR primers or 
design your own custom primers. Our PCR primer sets have 
been designed for optimal performance when used with Exiqon’s 
ExiLENT SYBR® Green master mix.

In addition, to help you get the most of you microRNA PCR experiment, 
we offer a customized and powerful software solution, Exiqon 
GenEx, which provides an easy-to-use platform with all the tools 
you need for the qPCR data analysis. 
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Individual pre-designed assays
Validated qPCR primer sets for quantification of microRNAs from 
human, mouse and rat as well as other organisms are available 
including viral microRNAs and endogenous references genes
• Choose among 1400 fully validated and optimized LNA™ 
 - enhanced PCR primer sets
• microRNA quantification from just 1pg total RNA

Individual custom assays
Design primer sets for your own custom microRNA or small RNA 
using our easy-to-use online design tool
• Design LNA™-enhanced qPCR primer sets for any microRNA
• Optimal PCR primers are designed using Exiqon’s online  
 design tool based on advanced in-house algorithms

cDNA synthesis kit
Optimized First-strand cDNA synthesis
• Fast, simple and reliable first strand synthesis

ExiLENT SYBR® Green master mix
The kit contains high-performance reagents for quantitative 
realtime PCR amplification.
• Optimized for use with Exiqon’s LNA™-enhanced qPCR 
 assays. Use of other kits will affect the quality of the results

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

Reference genes and normalization
Twelve reference genes targeting endogenous small non-coding 
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. 

Exiqon GenEx data analysis software
Easy-to-use software solution with all the tools needed for qPCR 
data analysis.
• 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 license and free support including detailed manual 
 and online tutorials
• Download a 30 day free trial and use our step-by-step guide  
 to get started with your data analysis
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Figure 29. Expression profiling of 742 microRNAs using 40 ng total RNA from 
tumor and normal FFPE sections. Real-time PCR was performed using triplicate RT 
reactions per sample on human miRNome microRNA panels I and II. Data from 424 
microRNAs with Cp values <37 is included. Normalized expression is shown as fold 
changes in tumor compared to normal. Out of 424 microRNAs expressed, 144 were 
> 2-fold down-regulated in the tumor (blue dots) and 26 were > 2-fold up-regulated 
in the tumor (red dots).

Figure 28. 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.
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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.

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

Focus panels
Panels contain validated assays for the relevant research area 
or application. Focus microRNA panels are based on Exiqon’s 
collection of data from thousands of clinical samples. Selection 
of panels currently available:
•  Serum/Plasma Focus Panels for accurate and sensitive 

profiling of microRNAs present in serum and plasma using 
just 20μl serum/plasma

• Cancer Focus Panels include PCR assays for all relevant  
 oncogenes and/or tumor suppressor microRNAs
• Stem Cell Focus Panels contain all microRNAs relevant  
 for embryonic and induced pluripotent stem cell research
• Toxicology Focus Panels are available for both human,  
 rat, dog and monkey, covering all relevant toxicology- 
 related microRNAs
• RNA QC Panels contain sets of 12 specially selected PCR  
 assays for quality control of RNA samples

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. These panels are ideal 
for investigating or validating microRNA signatures and subsets 
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
• Customize any of our pre-designed panels to your needs
• Available in 96 and 384 well plate format
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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 27. 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.

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 36.
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Get expert advice on your microRNA profiling project:
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Individual pre-designed assays
Validated qPCR primer sets for quantification of microRNAs from 
human, mouse and rat as well as other organisms are available 
including viral microRNAs and endogenous references genes
• Choose among 1400 fully validated and optimized LNA™ 
 - enhanced PCR primer sets
• microRNA quantification from just 1pg total RNA

Individual custom assays
Design primer sets for your own custom microRNA or small RNA 
using our easy-to-use online design tool
• Design LNA™-enhanced qPCR primer sets for any microRNA
• Optimal PCR primers are designed using Exiqon’s online  
 design tool based on advanced in-house algorithms

cDNA synthesis kit
Optimized First-strand cDNA synthesis
• Fast, simple and reliable first strand synthesis

ExiLENT SYBR® Green master mix
The kit contains high-performance reagents for quantitative 
realtime PCR amplification.
• Optimized for use with Exiqon’s LNA™-enhanced qPCR 
 assays. Use of other kits will affect the quality of the results

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

Reference genes and normalization
Twelve reference genes targeting endogenous small non-coding 
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. 

Exiqon GenEx data analysis software
Easy-to-use software solution with all the tools needed for qPCR 
data analysis.
• 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 license and free support including detailed manual 
 and online tutorials
• Download a 30 day free trial and use our step-by-step guide  
 to get started with your data analysis
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Figure 29. Expression profiling of 742 microRNAs using 40 ng total RNA from 
tumor and normal FFPE sections. Real-time PCR was performed using triplicate RT 
reactions per sample on human miRNome microRNA panels I and II. Data from 424 
microRNAs with Cp values <37 is included. Normalized expression is shown as fold 
changes in tumor compared to normal. Out of 424 microRNAs expressed, 144 were 
> 2-fold down-regulated in the tumor (blue dots) and 26 were > 2-fold up-regulated 
in the tumor (red dots).

Figure 28. 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.
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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.

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

Focus panels
Panels contain validated assays for the relevant research area 
or application. Focus microRNA panels are based on Exiqon’s 
collection of data from thousands of clinical samples. Selection 
of panels currently available:
•  Serum/Plasma Focus Panels for accurate and sensitive 

profiling of microRNAs present in serum and plasma using 
just 20μl serum/plasma

• Cancer Focus Panels include PCR assays for all relevant  
 oncogenes and/or tumor suppressor microRNAs
• Stem Cell Focus Panels contain all microRNAs relevant  
 for embryonic and induced pluripotent stem cell research
• Toxicology Focus Panels are available for both human,  
 rat, dog and monkey, covering all relevant toxicology- 
 related microRNAs
• RNA QC Panels contain sets of 12 specially selected PCR  
 assays for quality control of RNA samples

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. These panels are ideal 
for investigating or validating microRNA signatures and subsets 
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
• Customize any of our pre-designed panels to your needs
• Available in 96 and 384 well plate format
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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 27. 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.

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 36.
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Get expert advice on your microRNA profiling project:
www.exiqon.com/contact

919229 - Exiqon Product Catalogue v9.0 2013.indd   22 3/11/13   3:51 PM331357_ Exiqon Product katalog.indd   22 13-03-2013   10:55:50



11

그림 13. Expression profiling of 742 microRNAs using 40 ng total RNA from tumor 

and normal FFPE sections. Real-time PCR was performed using triplicate RT reac-

tions per sample on human miRNome microRNA panels I and II. Data from 424 microRNAs 

with Cp values <37 is included. Normalized expression is shown as fold changes in tumor 

compared to normal. Out of 424 microRNAs expressed, 144 were > 2-fold down-regulated 

in the tumor (blue dots) and 26 were > 2-fold up-regulated in the tumor (red dots).

 

그림 14. microRNA profiling in blood serum and plasma. Serum/Plasma Focus 

microRNA PCR Panels were used to profile 175 microRNAs commonly found in serum/

plasma. MicroRNAs for sample quality control in orange and interesting microRNAs in red.

Universal RT 반응을 이용한 소량의 샘플 사용

Exiqon의 qPCR system은 microRNA PCR 증폭 분석을 위해 first-

strand cDNA pool을 형성하는 single universal RT 반응을 이용한다. 

이 때문에 시료 사용을 절약할 수 있으며 실험 간의 오차를 줄이는데 용

이하다. 합성된 cDNA는 보관하여 추가적인 PCR 반응에 사용 가능하므

로 microRNA specific RT 반응보다 유연하게 실험을 진행할 수 있다. 

높은 특이성 

PCR amplification primer(forward, reverse)에 포함된 LNA는 

microRNA family member간의 1염기 수준의 차이도 구별할 수 있도록 

설계되었다(표 3). 또한 mature microRNA와 precursor microRNA도 

구별 가능하다. 모든 miRCURY LNA Universal RT microRNA PCR 

primer set는 ExiLENT SYBR Green master mix에 최적화되어 있으

며 최소의 background signal로 정확한 target amplification이 가능하

도록 validation되어 있다. 

 

표 3. Excellent discrimination between closely related microRNA family mem-

bers. Examples of single nucleotide discrimination in the miR-181 family.

Real Time PCR을 이용한 biomarker 발굴

Exiqon의 real time PCR system은 biomarker 발굴에 이상적인 실험

방법이다. miRNome panel은 목적 시료에서 어떤 microRNA가 발현되

는지를 확인 가능하며, Focus panel, Pick-&-Mix panel은 특정한 목

적으로 시료에 특정 microRNA의 스크리닝하는 방법으로 비용을 절감할 

수 있다(그림 15). 

 

그림 15. Biomarker discovery workflow. Exiqon’s qPCR system is designed for bio-
marker discovery, from screening in miRNome panels to final validation in a subset of 

samples by either Pick-&-Mix panels or individual assays.

Ready-to-Use PCR panels 

모든 panel은 well당 10 ul reaction volume의 ready-to-use 형태로 

되어 있어 cDNA와 ExiLENT SYBR Green master mix만 넣고 PCR 

반응을 시작하여 약 3시간 만에 반응을 완료할 수 있다. Exiqon의 panel

은 대부분의 Real time PCR 기기에 적용할 수 있는 reference gene과 

control을 포함한다. 

1) miRNome panels

miRNome panel에는 384well plate에 human, mouse, rat microRNA

에 관한 primer가 분주되어 있다. Pre-amplification 과정 없이, 40 ng

의 total RNA로부터 microRNA profiling이 가능하다. 

Individual pre-designed assays
Validated qPCR primer sets for quantification of microRNAs from 
human, mouse and rat as well as other organisms are available 
including viral microRNAs and endogenous references genes
• Choose among 1400 fully validated and optimized LNA™ 
 - enhanced PCR primer sets
• microRNA quantification from just 1pg total RNA

Individual custom assays
Design primer sets for your own custom microRNA or small RNA 
using our easy-to-use online design tool
• Design LNA™-enhanced qPCR primer sets for any microRNA
• Optimal PCR primers are designed using Exiqon’s online  
 design tool based on advanced in-house algorithms

cDNA synthesis kit
Optimized First-strand cDNA synthesis
• Fast, simple and reliable first strand synthesis

ExiLENT SYBR® Green master mix
The kit contains high-performance reagents for quantitative 
realtime PCR amplification.
• Optimized for use with Exiqon’s LNA™-enhanced qPCR 
 assays. Use of other kits will affect the quality of the results

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

Reference genes and normalization
Twelve reference genes targeting endogenous small non-coding 
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. 

Exiqon GenEx data analysis software
Easy-to-use software solution with all the tools needed for qPCR 
data analysis.
• 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 license and free support including detailed manual 
 and online tutorials
• Download a 30 day free trial and use our step-by-step guide  
 to get started with your data analysis
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Figure 29. Expression profiling of 742 microRNAs using 40 ng total RNA from 
tumor and normal FFPE sections. Real-time PCR was performed using triplicate RT 
reactions per sample on human miRNome microRNA panels I and II. Data from 424 
microRNAs with Cp values <37 is included. Normalized expression is shown as fold 
changes in tumor compared to normal. Out of 424 microRNAs expressed, 144 were 
> 2-fold down-regulated in the tumor (blue dots) and 26 were > 2-fold up-regulated 
in the tumor (red dots).

Figure 28. 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.
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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.

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

Focus panels
Panels contain validated assays for the relevant research area 
or application. Focus microRNA panels are based on Exiqon’s 
collection of data from thousands of clinical samples. Selection 
of panels currently available:
•  Serum/Plasma Focus Panels for accurate and sensitive 

profiling of microRNAs present in serum and plasma using 
just 20μl serum/plasma

• Cancer Focus Panels include PCR assays for all relevant  
 oncogenes and/or tumor suppressor microRNAs
• Stem Cell Focus Panels contain all microRNAs relevant  
 for embryonic and induced pluripotent stem cell research
• Toxicology Focus Panels are available for both human,  
 rat, dog and monkey, covering all relevant toxicology- 
 related microRNAs
• RNA QC Panels contain sets of 12 specially selected PCR  
 assays for quality control of RNA samples

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. These panels are ideal 
for investigating or validating microRNA signatures and subsets 
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
• Customize any of our pre-designed panels to your needs
• Available in 96 and 384 well plate format
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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 27. 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.

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 36.
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Get expert advice on your microRNA profiling project:
www.exiqon.com/contact
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* Each panel product is available in different types of plates for specific real-time PCR instrument compatibility. Plate types for all major brands of real-time PCR instruments are 
covered including ABI (7000 series, FAST series, StepOnePlus, 7900HT and Viia 7), Roche (LightCycler 480), BioRad (iCycler, iQ series, and CFX384), Eppendorf (Mastercycler ep 
Realplex), and Stratagene (Mx4000 and Mx3000 series). The product number relates to the specific plate type. For details, please visit www.exiqon.com/mirna-pcr.

Ordering information (Details on page 48).
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Reagents Product description Product no.

Universal cDNA Synthesis Kit II Polyadenylation and cDNA synthesis 
kit (8 to 64 rxns)

203301

ExiLENT SYBR® Green master 
mix, 2,5ml

250 rxns of 20μl or 500 rxns of 10μl 203402

ExiLENT SYBR® Green master 
mix, 20ml

2000 rxns of 20μl or 4000 rxns of 10μl 203420

miRNome panels Product description Product no.

microRNA Ready-to-Use PCR, 
Human panel I+II, V3

4x panel I and 4x panel II in 384-well 
PCR plates, 752 human microRNAs, 
control and reference assays*

203611 
203612

microRNA Ready-to-Use PCR, 
Human panel I, V3

4x panel I in 384-well PCR plates, 
372 human microRNAs, control and 
reference assays*

203613 
203614

microRNA Ready- to-Use PCR, 
Mouse & Rat panel I+II, V3

4x panel I and 4x panel II in 384-well 
PCR plates, 752 mouse and rat 
microRNAs, control and reference 
assays*

203709 
203710

microRNA Ready-to-Use PCR, 
Mouse & Rat panel I, V3

4x panel I in 384-well PCR plates,
372 mouse and rat microRNAs, control 
and reference assays*

203711 
203712

Focus microRNA PCR Panel Product description Product no.

Serum/Plasma Focus , V3, 96 
well Ready-to-Use plates 

4 Panels in 8 PCR plates. Each panel 
contains LNA™ primers for 179 human 
serum/plasma microRNAs, control 
and reference assays*

203836- 
203839

Serum/Plasma Focus , V3, 384 
well Ready-to-Use plates

8 panels in 2 PCR plates. Each panel 
contains LNA™ primers for 179 human 
serum/plasma microRNAs, control 
and reference assays*

203842 
203843

Cancer Focus , V3, 96 well  
Ready-to-Use plates

4 Panels in 4 PCR plates. Each panel 
contains LNA™ primers for 84 human 
cancer microRNAs, control and 
reference assays*

203832- 
203835

Cancer Focus , V3, 384 well  
Ready-to-Use plates

8 Panels supplied in two PCR plates. 
Each panel contains LNA™ primers 
for 84 human cancer microRNAs, 
control and reference assays*

203840 
203841

microRNA QC PCR Panel, 96 
well Ready-to-Use plates

16 Ready-to-Use microRNA QC PCR 
Panels, supplied in two 96-well 
plates. Each panel comprises 6 LNA™ 
microRNA primer sets and 5 reference 
genes and UniSp3 for evaluation of 
microRNA quality.*

203844-
203847

microRNA QC PCR Panel, 384 
well Ready-to-Use plates

32 Ready-to-Use microRNA QC 
PCR Panels, supplied in one 
384-well plate. Each panel 
comprises 6 LNA™ microRNA 
primer sets and 5 reference 
genes and UniSp3 for evaluation 
of microRNA quality.*

203848
203849

Exiqon GenEx Software Product description Product no.

Pro Industrial Exiqon GenEx, qPCR analysis 
software, industrial license

207005

Pro Academic Exiqon GenEx, qPCR analysis 
software, academic license

207006

Enterprise Industrial Exiqon GenEx, qPCR analysis 
software, industrial license

207007 

Enterprise Academic Exiqon GenEx, qPCR analysis 
software, academic license

207008 

Import wizard Exiqon qPCR plate import wizard 
addition to GenEx, for current GenEx 
customers

207009

Pro, Portable USB license key Multiple-user license upgrade
to the Pro version

207011

Enterprise, Portable USB 
license key

Multiple-user license upgrade
to the Enterprise version

207012

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 cel-
miR-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

Individual assays Product description Product no.

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

microRNA primer set,  
200 rxns

204000-
206997

Reference gene PCR primer 
set, UniRT

Reference gene primer set, 200 rxns 203901- 
203912

Pick-&-Mix microRNA  
PCR panel

Product description Product no.

96 well, Ready-to-Use plates 8 PCR plates with custom selection of 
microRNA primer sets*

203801

384 well, Ready-to-Use plates 8 PCR plates with custom selection of 
microRNA primer sets*

203802
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Exiqon offers a specifically adapted version of the com prehensive 
qPCR analysis software GenEx. A new user interface allows 
generation of templates for use most common different real-time 
PCR instruments and rapid import of data directly into GenEx.

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
www.exiqon.com/mirna-pcr-analysis 

Selected publications
Kazenwadel et al. Blood 2010
Jensen et al. BMC Genomics 2011
Jorde et al. BMC Research Notes 2012

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 175 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 the limited number of peer-reviewed published papers available (Figure 30). 

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

Figure 30. microRNA profiling in blood serum and plasma. Serum/Plasma Focus 
microRNA PCR Panels were used to profile 175 microRNAs commonly found in 
serum/plasma. MicroRNAs for sample quality control in orange and interesting 
microRNAs in red.
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Individual pre-designed assays
Validated qPCR primer sets for quantification of microRNAs from 
human, mouse and rat as well as other organisms are available 
including viral microRNAs and endogenous references genes
• Choose among 1400 fully validated and optimized LNA™ 
 - enhanced PCR primer sets
• microRNA quantification from just 1pg total RNA

Individual custom assays
Design primer sets for your own custom microRNA or small RNA 
using our easy-to-use online design tool
• Design LNA™-enhanced qPCR primer sets for any microRNA
• Optimal PCR primers are designed using Exiqon’s online  
 design tool based on advanced in-house algorithms

cDNA synthesis kit
Optimized First-strand cDNA synthesis
• Fast, simple and reliable first strand synthesis

ExiLENT SYBR® Green master mix
The kit contains high-performance reagents for quantitative 
realtime PCR amplification.
• Optimized for use with Exiqon’s LNA™-enhanced qPCR 
 assays. Use of other kits will affect the quality of the results

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

Reference genes and normalization
Twelve reference genes targeting endogenous small non-coding 
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. 

Exiqon GenEx data analysis software
Easy-to-use software solution with all the tools needed for qPCR 
data analysis.
• 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 license and free support including detailed manual 
 and online tutorials
• Download a 30 day free trial and use our step-by-step guide  
 to get started with your data analysis
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Figure 29. Expression profiling of 742 microRNAs using 40 ng total RNA from 
tumor and normal FFPE sections. Real-time PCR was performed using triplicate RT 
reactions per sample on human miRNome microRNA panels I and II. Data from 424 
microRNAs with Cp values <37 is included. Normalized expression is shown as fold 
changes in tumor compared to normal. Out of 424 microRNAs expressed, 144 were 
> 2-fold down-regulated in the tumor (blue dots) and 26 were > 2-fold up-regulated 
in the tumor (red dots).

Figure 28. 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.
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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.

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

Focus panels
Panels contain validated assays for the relevant research area 
or application. Focus microRNA panels are based on Exiqon’s 
collection of data from thousands of clinical samples. Selection 
of panels currently available:
•  Serum/Plasma Focus Panels for accurate and sensitive 

profiling of microRNAs present in serum and plasma using 
just 20μl serum/plasma

• Cancer Focus Panels include PCR assays for all relevant  
 oncogenes and/or tumor suppressor microRNAs
• Stem Cell Focus Panels contain all microRNAs relevant  
 for embryonic and induced pluripotent stem cell research
• Toxicology Focus Panels are available for both human,  
 rat, dog and monkey, covering all relevant toxicology- 
 related microRNAs
• RNA QC Panels contain sets of 12 specially selected PCR  
 assays for quality control of RNA samples

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. These panels are ideal 
for investigating or validating microRNA signatures and subsets 
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
• Customize any of our pre-designed panels to your needs
• Available in 96 and 384 well plate format
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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 27. 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.

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 36.
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miR-181a-5p

miR-181c-5p

miR-181b-5p

miR-181d

miR-181a
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0.0%
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miR-181d
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0.0%

0.0%

100.0%

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

- 752개의 human, 752개의 rodent microRNA assay 가능

- 많은 종류의 microRNA를 포함하는 assay에 적합

- Reference gene, inter-plate calibrator와 control primer set가 포함

2) Focus panels

Focus panel은 특정한 연구 분야에 대해 적용 가능한 real time PCR 

panel이며 Exiqon의 수천 개의 임상 샘플로부터 수집된 데이터를 이용

하여 제작되었다. 

 -.�Serum/Plamsa Focus panel: 단 20 ul의 serum/plasma 샘플로부

터 정확하고 민감한 microRNA profiling이 가능하다. 

 -.�Cancer Focus panel: oncogene, tumor suppressor 관련 

microRNA profiling

 -.�Stem cell Focus panel: 배아줄기세포와 만능줄기세포에 관련된 

microRNA profiling

 -.�Toxicoloy Focus panel: toxicology에 관련된 human, rat, dog, 

monkey microRNA profiling

 -.�RNA QC panel: RNA sample의 quality control을 위한 PCR 분석법 

3) Pick-&-Mix panels 

Exiqon 홈페이지에서 연구자의 실험에 맞는 primer set의 선택과 plate 

layout을 디자인할 수 있다. 이 panel은 다수의 샘플로부터 microRNA

를 검출하는데 적절하다. 

 -.�Fully customizable: plate 형태, layout, PCR 장치, 크기 등을 연구

자가 원하는 대로 디자인할 수 있다. 

 -.�miRCURY LNA Universal RT microRNA PCR assay에 최적화된 

pre-designed primer set의 선택

 -.연구자의 needs에 따라 pre-designed panel을 제작 가능

 - 96 well 및 384 well 형태 모두 선택 가능

4) Individual pre-designed assay 

Human, rat, mouse microRNA 뿐만 아니라 viral microRNA까지 포

함한 방대한 qPCR primer set와 endogenous reference gene을 보유하

고 있다. LNA가 포함된 1400개의 validated primer set를 선택 가능하

며 단 1 pg의 total RNA로부터 microRNA의 정량이 가능하다. 

5) Individual custom assays

Exiqon의 easy-to-use design tool을 이용하여 실험자의 목적에 맞는 

microRNA 또는 small RNA primer set를 제작 가능하다. 

 -.모든 microRNA에 대한 LNA-enhanced qPCR primer set 제작 가능

 - In-house 알고리즘에 의한 최적의 PCR primer set 제작 

6) RNA quality control 

RNA spike-in Kit 또는 ready-to-use 형태의 RNA QC panel을 이용

하면 RNA sample의 quality control을 수행할 수 있다. RNA spike-

in에 대한 control primer set 또한 PCR panel 또는 individual assay

로 사용 가능하며, 이는 RNA 회수 수율, cDNA 합성 및 PCR 효율의 

quality control에 사용된다. 

4. Localization

microRNA와 small RNA 검출을 위한 LNA-enhanced Detection 

system

miRCURY LNA microRNA Detection Probes for in situ hybrid-

ization & Northern Blotting 

• 다양한 label 형태의 LNA-enhanced probe를 선택 가능

• 최상의 특이성과 민감성

• 짧은 시간 내에 실험 완료 

• 2.5 ug의 total RNA로부터 microRNA detection 가능

• Unlabeled 또는 custom label이 가능

• 방사성, 비방사성 방법 모두 가능

In situ hybridization과 Northern blotting을 위한 Exiqon 제품은 아래

와 같다.

-.�Pre-designed miRCURY LNA microRNA Detection Probes: 

miRBase에 등록된 대부분의 microRNA에 이용 가능하다. 

-.�Custom miRCURY LNA microRNA Detection Probes: microRNA, 

small RNA 뿐만 아니라 precursor microRNA도 이용 가능하다. 

   또한, positive control과 negative control probe도 구비되어 있다.

 

그림 16. LNA probes are superior to DNA probes. A. thaliana total RNA was hybrid-

ized with 32P-labeled DNA and LNA probes for miR-171. From Valoczi et al. 2004, Nucleic 

Acids Res. e175; reprinted with permission from Oxford University Press.

민감한 microRNA 검출

In situ hybridization을 위한 miRCURY LNA microRNA Detection 

Probe는 whole mounts, single cell 또는 FFPE(Frozen or Formalin-

fixed paraffin-embedded) 조직에서 타겟과 높은 결합력으로 결합

한다. FFPE sample에 대해서는 miRCURY LNA microRNA ISH 

Optimization Kit과 함께 사용하는 것을 권장한다. miRCURY LNA 

microRNA Detection probe for in situ hybridization은 그림 17, 18

과 같이 다양한 샘플에서 최상의 특이성을 보였다. Exiqon의 detection 

probe는 microRNA가 '어디에' 또는 '언제' 발현되는지 분석할 수 있는 최

적의 툴이다. 
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Figure 33. DIG-labeled LNA™ probes outperform DNA probes. Total RNA (3 or 6 μg) was 
hybridized with DNA and LNA™ detection probes targeting miR-21. Exposure time was 1 
minute. From Kim et al. 2010; reprinted with permission from Oxford University Press.

Figure 32. 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.

Figure 31. 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.
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At a glance
•  Superior sensitivity and specificity
•  Results in just a few hours
•  MicroRNA detection from as little as 2.5 μg total RNA
•  Available unlabeled or with custom labels
•  Compatible with radioactive and non-radioactive methods

Product coverage
There are two kinds of products available for Northern blotting:
•  Pre-designed miRCURY LNA™ microRNA Detection Probes 

are available for most 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.

Positive and negative control probes are also available.

Sensitive and specific detection
miRCURY LNA™ microRNA 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 
31). 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 32). 

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 (Figure 33).

Detection Probes are also available in “ready-to-label” (using 
enzymatic labeling kits) format. These probes can be conveniently 
labeled using standard end-labeling techniques.

Selected publications 
Dore et al. Proc. Natl. Acad. Sci. USA 2008
Gao et al. Nature 2009
Kim et al. Nucleic Acids Res. 2010

Ordering information (Details on page 48).

Other modifications are also available. Learn more at 
www.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.
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miRCURY LNA™ microRNA

Detection Probes 
for Northern blotting
Extremely sensitive and specific LNA™-enhanced Northern blot probes targeting any microRNA 
or small RNA. 

miRCURY LNA™ microRNA Detection Probe Product no.

Ready-to-Label*, 250 pmol  xxxxx-00

5'-DIG Labeled, 250 pmol  xxxxx-01

5' and 3' DIG Labeled, 250 pmol xxxxx-15

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

For more publications and updated product information,  
please visit www.exiqon.com/microrna-northern-blotting
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그림 17. MicroRNA detection in ze-

brafish. Detection of miR-122a (top), 

miR-206 (middle) and miR-124a (bot-

tom) using LNA probes in whole mount 

zebrafish embryos. Image kindly pro-

vided by Dr. Ronald Plasterk, Hubrecht 

Laboratory, The Netherlands.

 

그림 18. MicroRNA detect ion in 

chick. Specific detection of miR-206 in 

a Gallus gallus embryo using an LNA 

probe. miR-206 is detected in myotomal 

muscle cells (Ason et al. 2006).

높은 감도를 위한 double DIG labels

Double [5’ and 3’] DIG-labeled probe는 single labeled probe에 비해 

높은 감도로 microRNA 검출이 가능하다. 두 개의 DIG label의 협력효과

는 noise를 낮추고 signal 강도를 높이는 결과를 나타낸다(그림 19). 

 

그림 19. Double DIG labeling is more sensitive than single DIG labeling. hsa-

miR-21 detection in 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).

FFPE 샘플의 in situ hybridization 반응조건 최적화를 위한 

miRCURY LNA microRNA ISH Optimization Kit(FFPE)

• 성공적인 microRNA ISH를 위한 지름길-적은 실험 단계와 최소화된 최적화 과정

• 빠르고 쉬운 one-day microRNA ISH protocol

• �최상의 특이성과 민감성: ISH 실험의 반응조건 최적화를 위한 필수 시약과 

     Double-DIG labeled LNA Probe 포함

• 다양한 조직에 사용가능: 실험용, 임상 FFPE 샘플에도 적용 가능

MicroRNA ISH 실험 시작을 위한 가장 쉬운 방법

miRCURY LNA microRNA ISH Optimization Kit(FFPE)는 FFPE 조

직 샘플에서 microRNA in situ hybridization(ISH) 실험의 조건을 최

적화 및 셋팅하는데 효과적이다. 최상의 민감성을 가진 double [5’ and 

3’] DIG-labeled miRCURY LNA microRNA detection probe를 기

반으로 한 본 제품은 성공적인 microRNA ISH 실험을 수행하는데 최

적이다. 모든 kit에는 FFPE 조직 절편에 대한 LNA probe와 무독성의 

formamide-free ISH buffer가 포함되어 있다. 

 

그림 20. 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 Nu-

clear Red.

본 제품은 세포나 세포내 microRNA의 위치 연구와 microRNA의 발현 

공간을 확인하는 실험 등에 적용할 수 있으며, 일반적인 ISH 프로토콜의 

일부 과정(pre-hybridization, post-fixation, acetylation)을 제거한 

빠르고 쉬운 프로토콜을 포함한다. 또한 formamide-free이고 방사성물

질을 이용하지 않기 때문에 해로운 화학물질에 대한 노출을 최소화할 수 

있다. 

모든 샘플에 대한 솔루션

9종류의 miRCURY LNA microRNA ISH Optimization Kit가 판매되

고 있으며, 각 kit는 positive, negative control과 hybridization buffer, 

Proteinase K를 포함하고 있고 각 kit는 조직 특이적인 miRCURY LNA 

microRNA Detection probe를 포함한다(표 3). 이 probe는 다양한 조

직과 세포 종류에 검증되어 있으며 실험의 초기 셋업과 최적화 과정에서 

positive control probe로 사용된다. 

 

그림 21. miR-126 detection in colon 

wall. Kit 5 can be used to detect mi-

croRNAs 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.

그림 22. miR-145 detection in hu-
man 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.
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Other modifications are also available. Learn more at 
www.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.

miRCURY LNA™ microRNA Detection Probe 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

Figure 35. 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.

Figure 38. Double DIG labeling is more sensitive than single DIG labeling. hsa-miR-21 
detection in 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).

Figure 36. MicroRNA detection in chick. Specific detection of miR-206 in a Gallus 
gallus embryo using an LNA™ probe. miR-206 is detected in myotomal muscle cells 
(Ason et al. 2006).

Figure 37. This microRNA is clearly up-regulated in the tumor (A) compared to normal 
tissue (B). Moreover, it is specifically located in the stromal fibroblast compartment. 
The miRCURY LNA™ microRNA Detection Probe is FITC labeled (green) and nuclei 
are counterstained in DAPI (blue).
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Ordering information (Details on page 48).
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At a glance
•  LNA™-enhanced probes with a wide selection of labels
•  Probes available for all known microRNAs as well as  

custom sequences
•  Unmatched sensitivity and specificity
•  Fully developed protocols available

Product coverage
There are two kinds of products available for microRNA in situ 
hybridization:
•  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 other microRNA or small RNA, including precursor 
microRNAs. Our experts will design the optimal probe for you.

In addition, we offer positive and negative control probes.

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 30).

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. 

Double DIG labels for higher sensitivity
Double (5’ and 3’) DIG-labeled probes offer substantially higher
sensitivity than single labeled probes. 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 (Figure 38). We recommend 
this labeling option for optimal results.

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

miRCURY LNA™ microRNA

Detection Probes for 
in situ hybridization
LNA™-enhanced microRNA in situ hybridization probes with a wide selection of labels. Sensitive 
and specific detection of microRNAs from a wide range of sample sources. 

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

Figure 34. Detection of a brain-specific microRNA. LNA™ probes (red) were used to 
detect miR-38 in mouse hippocampus. DNA is labeled with DAPI (blue). Image kindly 
provided by Dr. Javier Martinez, IMBA, Vienna, Austria.
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For more publications and updated product information,
please visit www.exiqon.com/ish
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Other modifications are also available. Learn more at 
www.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.

miRCURY LNA™ microRNA Detection Probe 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

Figure 35. 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.

Figure 38. Double DIG labeling is more sensitive than single DIG labeling. hsa-miR-21 
detection in 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).

Figure 36. MicroRNA detection in chick. Specific detection of miR-206 in a Gallus 
gallus embryo using an LNA™ probe. miR-206 is detected in myotomal muscle cells 
(Ason et al. 2006).

Figure 37. This microRNA is clearly up-regulated in the tumor (A) compared to normal 
tissue (B). Moreover, it is specifically located in the stromal fibroblast compartment. 
The miRCURY LNA™ microRNA Detection Probe is FITC labeled (green) and nuclei 
are counterstained in DAPI (blue).
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At a glance
•  LNA™-enhanced probes with a wide selection of labels
•  Probes available for all known microRNAs as well as  

custom sequences
•  Unmatched sensitivity and specificity
•  Fully developed protocols available

Product coverage
There are two kinds of products available for microRNA in situ 
hybridization:
•  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 other microRNA or small RNA, including precursor 
microRNAs. Our experts will design the optimal probe for you.

In addition, we offer positive and negative control probes.

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 30).

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. 

Double DIG labels for higher sensitivity
Double (5’ and 3’) DIG-labeled probes offer substantially higher
sensitivity than single labeled probes. 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 (Figure 38). We recommend 
this labeling option for optimal results.

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

miRCURY LNA™ microRNA

Detection Probes for 
in situ hybridization
LNA™-enhanced microRNA in situ hybridization probes with a wide selection of labels. Sensitive 
and specific detection of microRNAs from a wide range of sample sources. 

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

Figure 34. Detection of a brain-specific microRNA. LNA™ probes (red) were used to 
detect miR-38 in mouse hippocampus. DNA is labeled with DAPI (blue). Image kindly 
provided by Dr. Javier Martinez, IMBA, Vienna, Austria.
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For more publications and updated product information,
please visit www.exiqon.com/ish
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Other modifications are also available. Learn more at 
www.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.

miRCURY LNA™ microRNA Detection Probe 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

Figure 35. 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.

Figure 38. Double DIG labeling is more sensitive than single DIG labeling. hsa-miR-21 
detection in 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).

Figure 36. MicroRNA detection in chick. Specific detection of miR-206 in a Gallus 
gallus embryo using an LNA™ probe. miR-206 is detected in myotomal muscle cells 
(Ason et al. 2006).

Figure 37. This microRNA is clearly up-regulated in the tumor (A) compared to normal 
tissue (B). Moreover, it is specifically located in the stromal fibroblast compartment. 
The miRCURY LNA™ microRNA Detection Probe is FITC labeled (green) and nuclei 
are counterstained in DAPI (blue).
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At a glance
•  LNA™-enhanced probes with a wide selection of labels
•  Probes available for all known microRNAs as well as  

custom sequences
•  Unmatched sensitivity and specificity
•  Fully developed protocols available

Product coverage
There are two kinds of products available for microRNA in situ 
hybridization:
•  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 other microRNA or small RNA, including precursor 
microRNAs. Our experts will design the optimal probe for you.

In addition, we offer positive and negative control probes.

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 30).

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. 

Double DIG labels for higher sensitivity
Double (5’ and 3’) DIG-labeled probes offer substantially higher
sensitivity than single labeled probes. 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 (Figure 38). We recommend 
this labeling option for optimal results.

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

miRCURY LNA™ microRNA

Detection Probes for 
in situ hybridization
LNA™-enhanced microRNA in situ hybridization probes with a wide selection of labels. Sensitive 
and specific detection of microRNAs from a wide range of sample sources. 

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

Figure 34. Detection of a brain-specific microRNA. LNA™ probes (red) were used to 
detect miR-38 in mouse hippocampus. DNA is labeled with DAPI (blue). Image kindly 
provided by Dr. Javier Martinez, IMBA, Vienna, Austria.

5.
 m

ic
ro

R
N

A
  

in
 s

itu
 H

yb
ri

di
za

tio
n

For more publications and updated product information,
please visit www.exiqon.com/ish

919229 - Exiqon Product Catalogue v9.0 2013.indd   28 3/11/13   3:51 PM 331357_ Exiqon Product katalog.indd   29 13-03-2013   10:55:54

31

Selecting the appropriate miRCURY LNA™ microRNA ISH  
Optimization Kit. 
The table indicates the tissue(s) and cell types in which each of 
the kits has been validated.

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 48).

Did you know?
microRNA ISH kits can also be used for fresh frozen samples.
Go to www.exiqon.com/ish for more information.

Figure 40. 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.

Figure 41. 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.

Figure 42. miR-205 detection in human breast carcinoma. Kit 8 can be used for detection 
of microRNAs in breast cancer FFPE tissue. Here, it was used to detect miR-205. Staining 
was performed with NBT-BCIP (blue). Sections were counterstained with nuclear red.
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For updated product information, please visit 
www.exiqon.com/mirna-ish-kit

 Kit 1 Kit 2 Kit 3 Kit 4 Kit 5 Kit 7 Kit 8 Kit 9

Brain ✓

Eye ✓ ✓

Muscle ✓ ✓

Lung ✓ ✓

Kidney ✓

Liver ✓ ✓

Colon ✓ ✓ ✓

Cervix ✓

Heart ✓ ✓ ✓

Mammary Gland ✓ ✓

Lung cancer ✓ ✓ ✓ ✓

Colorectal cancer ✓ ✓ ✓

Breast cancer ✓ ✓ ✓ ✓

Kidney cancer ✓ ✓ ✓

Cervix cancer ✓ ✓ ✓ ✓

Testis cancer ✓ ✓

Esophagus cancer ✓

Cell entity myocyte varies hepa-
tocyte

neuron endo-
thelial

smooth 
muscle

basel 
cells

granu-
locyte

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
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microRNA in situ hybridization kit for FFPE samples. Optimize the procedure for your samples 
with the included DIG-labeled LNA™ probes. 

At a glance
•  The shortcut to successful microRNA ISH – few experimental 

steps and a minimum 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 super 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 39). 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 28). 

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. 

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 (see table on next page). These 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 40-42).

Product coverage
•  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)

The unique microRNA LNA™ probes have been validated in a variety 
of tissues and are therefore ideal for optimizing ISH experimental 
settings (Figures 40-42).

LNA™ probe

MicroRNA

NBT-BCIP

Blue precipitate

DIG

AP

DIG

AP

Figure 39. 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.
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Selecting the appropriate miRCURY LNA™ microRNA ISH  
Optimization Kit. 
The table indicates the tissue(s) and cell types in which each of 
the kits has been validated.

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 48).

Did you know?
microRNA ISH kits can also be used for fresh frozen samples.
Go to www.exiqon.com/ish for more information.

Figure 40. 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.

Figure 41. 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.

Figure 42. miR-205 detection in human breast carcinoma. Kit 8 can be used for detection 
of microRNAs in breast cancer FFPE tissue. Here, it was used to detect miR-205. Staining 
was performed with NBT-BCIP (blue). Sections were counterstained with nuclear red.

5. ISH
 O

ptim
ization  

K
it (FFPE)

For updated product information, please visit 
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 Kit 1 Kit 2 Kit 3 Kit 4 Kit 5 Kit 7 Kit 8 Kit 9

Brain ✓

Eye ✓ ✓

Muscle ✓ ✓

Lung ✓ ✓

Kidney ✓

Liver ✓ ✓

Colon ✓ ✓ ✓

Cervix ✓

Heart ✓ ✓ ✓

Mammary Gland ✓ ✓

Lung cancer ✓ ✓ ✓ ✓

Colorectal cancer ✓ ✓ ✓

Breast cancer ✓ ✓ ✓ ✓

Kidney cancer ✓ ✓ ✓

Cervix cancer ✓ ✓ ✓ ✓

Testis cancer ✓ ✓

Esophagus cancer ✓
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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
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microRNA in situ hybridization kit for FFPE samples. Optimize the procedure for your samples 
with the included DIG-labeled LNA™ probes. 

At a glance
•  The shortcut to successful microRNA ISH – few experimental 

steps and a minimum 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 super 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 39). 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 28). 

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. 

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 (see table on next page). These 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 40-42).

Product coverage
•  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)

The unique microRNA LNA™ probes have been validated in a variety 
of tissues and are therefore ideal for optimizing ISH experimental 
settings (Figures 40-42).
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Figure 39. 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.
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Selecting the appropriate miRCURY LNA™ microRNA ISH  
Optimization Kit. 
The table indicates the tissue(s) and cell types in which each of 
the kits has been validated.

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 48).

Did you know?
microRNA ISH kits can also be used for fresh frozen samples.
Go to www.exiqon.com/ish for more information.

Figure 40. 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.

Figure 41. 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.

Figure 42. miR-205 detection in human breast carcinoma. Kit 8 can be used for detection 
of microRNAs in breast cancer FFPE tissue. Here, it was used to detect miR-205. Staining 
was performed with NBT-BCIP (blue). Sections were counterstained with nuclear red.
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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
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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
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microRNA in situ hybridization kit for FFPE samples. Optimize the procedure for your samples 
with the included DIG-labeled LNA™ probes. 

At a glance
•  The shortcut to successful microRNA ISH – few experimental 

steps and a minimum 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 super 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 39). 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 28). 

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. 

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 (see table on next page). These 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 40-42).

Product coverage
•  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)

The unique microRNA LNA™ probes have been validated in a variety 
of tissues and are therefore ideal for optimizing ISH experimental 
settings (Figures 40-42).

LNA™ probe

MicroRNA

NBT-BCIP

Blue precipitate

DIG

AP

DIG

AP

Figure 39. 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.

miRCURY LNA™ microRNA

ISH Optimization Kit (FFPE)
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microRNA 특집

 

그림 23. miR-205 detection in human 

breast carcinoma. Kit 8 can be used 

for detection of microRNAs in breast 

cancer FFPE tissue. Here, it was used to 

detect miR-205. Staining was performed 

with NBT-BCIP (blue). Sections were 

counterstained with nuclear red.

miRCURY LNA microRNA ISH Optimization Kit의 선택

아래 표 4는 각 kit에 적용 가능한 조직과 세포 종류를 나타낸다. 

	 Kit 1 	 Kit 2 	 Kit 3 	 Kit 4 	 Kit 5 	 Kit 7 	 Kit 8 	 Kit 9 

Brain	  	  	  	 yes 	  	  	  	  

Eye	  	  	  	 yes 	 yes 	  	  	  

Muscle	 yes 	  	  	  	 yes 	  	  	  

Lung 	  	  	  	  	 yes 	 yes 	  	  

Kidney	  	  	  	  	 yes 	  	   	  

Liver 	  	  	 yes 	  	 yes 	  	  	  

Colon	  	  	  	  	 yes 	 yes 	  	 yes 

Cervix 	  	  	  	  	  	  	 yes 	  

Heart	 yes 	  	  	  	 yes 	 yes 	  	  

Mammary Gland	  	  	  	  	 yes 	  	 yes 	  

Lung cancer	  	 yes 	  	  	 yes 	 yes 	 yes 	  

Colorectal cancer	  	 yes 	  	  	 yes 	 yes 	  	  

Breast cancer	  	 yes 	  	  	 yes 	 yes 	 yes 	  

Kidney cancer	  	 yes 	  	  	 yes 	 yes 	  	  

Cervix cancer	  	 yes 	  	  	 yes 	 yes 	 yes 	  

Testis cancer	  	  	  	  	 yes 	 yes 	  	  

Esophagus cancer	  	  	  	  	  	  	  	 yes 

Cell entity	 myocyte	 varies	 hepatocyte	 neuron	 endothelial
	 smooth 	 basal

						      muscle	 cells
	 granulocyte

표 4. Choosing the appropriate miRCURY LNA microRNA ISH Optimization Kit. 

The table indicates the tissue(s) in which each of the kits has been validated.

 

5. Functional Analysis

MicroRNA의 기능 연구를 위한 강력한 방법

miRCURY LNA microRNA Inhibitors & Power Inhibitors

•.�AU-rich microRNA target에도 높은 효율

•�miRBase 등재 microRNA 뿐만 아니라 Exiqon의 miRPlus microRNA에 대

한 inhibitor도 가능

•Off-target effect의 최소화로 낮은 농도에서도 최상의 억제효율 

•높은 특이성과 안정성으로 지속적인 antisense 활성

•폭넓은 적용성- in vivo와 family inhibitor 

강력한 microRNA inhibitors

Exiqon의 miRCURY LNA inhibitor는 microRNA 활성을 억제하는 저

해제로써 microRNA의 확인과 검증을 위해 사용하거나, 세포의 프로

세스나 질병의 경로에서 microRNA의 역할을 연구하기 위해 사용된

다. 최적의 길이와 LNA의 위치를 조절하는 디자인 알고리즘을 이용하

여 모든 microRNA inhibitor가 제작된다. 이 inhibitor는 자가결합self-

complementarity이 최소화되며 생물학적 안정성을 유지하는 한편 타겟에 대

해 높은 억제율을 나타낸다. 또한 LNA 염기는 전체 inhibitor에 분산되

어 삽입되는데, 이는 LNA inihibitor/RNA duplex가 RNaseH의 기질로

써 인식되지 못하게 함으로써 off-target effect를 최소화하도록 한다. 

1) miRCURY LNA microRNA Inhibitors는 디자인 알고리즘을 이용해 

미리 디자인된 inhibitor로 Tm-normalized되어있으며 최상의 억제율과 

안정성을 가질 수 있도록 최적화되어 있다(그림 24). Exiqon은 inhibitor 

libraries도 제공하며, miRCURY LNA Inhibitor Libraries는 세 가지로 

분류된다. 

- Human library: 980 microRNA

- Mouse library: 739 microRNA

- �Combined human and mouse library: 980 Human + 739 mouse 

microRNA 

모든 library는 0.2 nmol의 건조 된 형태로 96-well plate에 제공된다. 

 

그림 24. Exiqon’s microRNA inhibitors offer higher efficacy than leading com-

petitors. MCF7 cells were cotransfected 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 48h after transfection with a 

Dual Luciferase assay.

2) miRCURY LNA microRNA Power Inhibitors는 타겟에 대해 최고의 

억제율을 자랑한다. 이 inhibitor는 phosphorothioate(PS) backbone을 

갖추고 있어 효소 분해에 대해 강한 내성을 지녀, 최상의 억제율과 장시

간 안정성을 보인다(그림 25). 

 

그림 25. Silencing of common microRNAs. HeLa cells were transfected with a Firefly 

Luciferase-Reporter plasmid with a miR target sequence, a plasmid expressing Renilla 

luciferase (transfection efficiency control) and the corresponding miRCURY LNA microRNA 

Inhibitor in different concentrations. Reporter gene expression was measured 48 h after 

transfection with a Dual Luciferase assay. Ratios of Firefly and Renilla luciferase activity 

were calculated and normalized to values obtained with a Firefly Luciferase reporter with 

no miR target sequence (p-miR no target). 
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Selecting the appropriate miRCURY LNA™ microRNA ISH  
Optimization Kit. 
The table indicates the tissue(s) and cell types in which each of 
the kits has been validated.

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 48).

Did you know?
microRNA ISH kits can also be used for fresh frozen samples.
Go to www.exiqon.com/ish for more information.

Figure 40. 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.

Figure 41. 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.

Figure 42. miR-205 detection in human breast carcinoma. Kit 8 can be used for detection 
of microRNAs in breast cancer FFPE tissue. Here, it was used to detect miR-205. Staining 
was performed with NBT-BCIP (blue). Sections were counterstained with nuclear red.

5. ISH
 O

ptim
ization  

K
it (FFPE)

For updated product information, please visit 
www.exiqon.com/mirna-ish-kit

 Kit 1 Kit 2 Kit 3 Kit 4 Kit 5 Kit 7 Kit 8 Kit 9

Brain ✓

Eye ✓ ✓

Muscle ✓ ✓

Lung ✓ ✓

Kidney ✓

Liver ✓ ✓

Colon ✓ ✓ ✓

Cervix ✓

Heart ✓ ✓ ✓

Mammary Gland ✓ ✓

Lung cancer ✓ ✓ ✓ ✓

Colorectal cancer ✓ ✓ ✓

Breast cancer ✓ ✓ ✓ ✓

Kidney cancer ✓ ✓ ✓

Cervix cancer ✓ ✓ ✓ ✓

Testis cancer ✓ ✓

Esophagus cancer ✓

Cell entity myocyte varies hepa-
tocyte

neuron endo-
thelial

smooth 
muscle

basel 
cells

granu-
locyte

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

919229 - Exiqon Product Catalogue v9.0 2013.indd   31 3/11/13   3:52 PM

30

microRNA in situ hybridization kit for FFPE samples. Optimize the procedure for your samples 
with the included DIG-labeled LNA™ probes. 

At a glance
•  The shortcut to successful microRNA ISH – few experimental 

steps and a minimum 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 super 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 39). 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 28). 

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. 

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 (see table on next page). These 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 40-42).

Product coverage
•  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)

The unique microRNA LNA™ probes have been validated in a variety 
of tissues and are therefore ideal for optimizing ISH experimental 
settings (Figures 40-42).

LNA™ probe

MicroRNA

NBT-BCIP

Blue precipitate

DIG

AP

DIG

AP

Figure 39. 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.

miRCURY LNA™ microRNA

ISH Optimization Kit (FFPE)
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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 (see page 7). 

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 tissue by systemic and local administration of custom designed 
in vivo LNA™ inhibitors (see Table 3). 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) inhbitors 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.

6. m
icroRN

A Inhibitors

microRNA Tissue Organism Process/Disease Referenc

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

miR-33 Liver Mouse Cholestoral regeneration Najafi-Shoushtari et al, Science 2010

miR-122 Liver Chimpanze 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-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-208a Heart Rat Heart failure Montgomery et al, Circulation 2011

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 3. In vivo inhibition of microRNA in a variety of tissues.

Important note about validation
When evaluating your transfection, you should not use 
microRNA qPCR only. Always use a functional read out like 
Western blots or Luciferase reporter assays.
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At a glance
•  Unmatched efficacy even for AU-rich microRNA targets
•   Inhibitors available for specific suppression of all microRNAs 

in miRBase and our proprietary miRPlus™ microRNAs
•  Excellent silencing at low concentrations with minimal risk of 

off-target effects
•  Superior specificity and biological stability for long-lasting 

antisense activity
•  Comprehensive product range including in vivo and family 

inhibitors

Powerful microRNA inhibitors 
Exiqon's miRCURY LNA™ microRNA Inhibitors are ideal for use 
as specific suppressors of microRNA activity. Use them in the 
identification and validation of microRNA targets or in functional 
studies to determine the role of microRNAs in cellular processes 
and pathological pathways. 

All microRNA inhibitors were developed using an advanced design 
algorithm that identify the optimal combination of length, sequence 
and LNA™ positioning. This ensures that the inhibitors offer a high 
uniform potency combined with excellent specificity and biological 
stability, while keeping self-complementarity to a minimum.

An added benefit of the inhibitor design is that LNA™ bases 
are distributed throughout the entire length, which ensure that 
LNA™ inhibitor/RNA duplexes are not recognized as substrates 
for RNase H. As a consequence, there will be minimal off-target 
effects on mRNAs.

Product coverage
•  miRCURY LNA™ microRNA Inhibitors are our well known pre-

designed inhibitors (Figure 43). Using a sophisticated design 
algorithm, the microRNA inhibitors have been Tm-normalized 
and optimized with respect to potency and stability. Learn about 
Tm-normalization on page 7. We also offer inhibitor libraries, 
please see page 33 for details.

•  miRCURY LNA™ microRNA Power Inhibitors. Offers the 
highest potency on the market. These inhibitors come with 
a phosphorothioate (PS) backbone which makes them highly 
resistant to enzymatic degradation. As a result, they offer 
superior potency and prolonged stability (Figure 44). In all other 
respects, this class of inhibitors is identical to our regular line 
of microRNA inhibitors.

•   miRCURY LNA™ microRNA Family Inhibitors are a novel class 
of inhibitors 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. 

•  In vivo miRCURY LNA™ microRNA Inhibitors. This class of 
inhibitors is quietly revolutionizing the microRNA field by enabling 
functional analysis in live animal models. Available as custom 
inhibitors, see page 33 for more details.

•  Target site blockers. Are antisense oligonucleotides that can 
be used to inhibit the interaction between a microRNA with a 
specific target. See page 34 for details.

•  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.

All microRNA inhibitors are available with fluorescein (6-FAM)
labels or as ready-to-label (unlabeled) oligonucleotides. They are
delivered HPLC-purified and desalted in tubes containing 5 nmol
dried-down oligonucleotide. Our in vivo inhibitors are purified for
use in laboratory animals and are available in large amounts.
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miRCURY LNA™ microRNA

Inhibitors and Power Inhibitors
Highly potent LNA™-enhanced microRNA antisense inhibitors. Available for in vitro and  
in vivo use.
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Figure 43. Exiqon’s microRNA inhibitors offer higher efficacy than leading competitors. 
MCF7 cells were cotransfected 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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그림 26. Efficacy of microRNA Power Inhibitors. Cells transfected with miRCURY LNA 

microRNA Power Inhibitor against miR-181a (right panel) fail to differentiate normally (left 

panel). LHCN-M2 cells were plated and transfected with 50 nM of microRNA inhibitor or 

control. After 24 hours differentiation was induced by shifting to low serum medium. Seven 

days later the cells were fixed in formalin and permabilized with Triton.Cells were stained 

with late differentiation marker (Myosin Heavy Chain (MHC)-Alexa488) and nuclei with 

Hoechst 33258. No MHC (green) is observed in miR-181a transfected cells. In addition, 

pictures without stains show that they also fail to form myotubes. Mir-181a is required 

to down-regulate HoxA11 which in turn is a repressor of MyoD. The absence of mir-181 

causes a repression of MyoD, resulting in a failure of the cells to differentiate.

3) miRCURY LNA microRNA Family Inhibitors는 microRNA family

내 모든 microRNA를 일시적으로 억제할 수 있다. Family inhibitor는 

human과 mouse에 보존된 40개 종의 microRNA family에 이용 가능하

며 PS backbone을 보유한 Power Family inhibitor도 보유하고 있다. 

4) In vivo miRCURY LNA microRNA inhibitors는 살아있는 동물 실험 

에 적용 가능한 microRNA inhibitor로 custom 제작이 가능하다. 

모든 microRNA inhibitor는 fluorescein[6-FAM]과 Ready-to-label 

(unlabeled) 형태의 라벨링이 가능하며 HPLC 정제가 완료된 5 nmol의 

dried-down oligonucleotide이다. In vivo inhibitor의 경우 실험 동물

에 적합하도록 정제가 되며 대용량 제품도 가능하다. 

5) miRCURY LNA microRNA Target Site Blockers는 microRNA와 특

정 타겟 간의 상호작용을 억제할 수 있는 antisense oligonucleotides

이다. MicroRNA는 일반적으로 다수 타겟의 발현을 조절하기 때문에 

microRNA inhibitor는 다수의 타겟에 대해 작용하게 된다. 그러므로 

microRNA 억제에 따른 표현형은 여러 타겟을 억제한 결과이다. 이러

한 다수의 타겟을 동정하는 것은 microRNA의 기능을 이해하는데 중요

하다. Target Site Blocker(TSB)는 단일 타겟에 대해 특이적으로 저해함

으로써 표현형의 해석이 가능하다. 그림 27과 그림 28에서 Target Site 

Blocker의 기작을 확인할 수 있다. 

 

그림 27. 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.

 

그림 28. 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. 

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).

35

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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