ID3EAL miRNA Solution
Re-defining miRNA Quantification with
Sensitivity, Specificity and Speed
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Figure 1. Key benefits of MiRXES ID3EAL miRNA solution.

MicroRNAs (miRNAs) are short (16-25 nucleotides), noncoding
RNAs that mediate post-transcriptional gene regulation.
miRNAs play an important role in biological processes, including
cell development, differentiation, and signaling. Dysregulation
of miRNA expression has been linked to diseases such as
cancer. Active secretion of miRNAs into circulation makes
them highly accessible and promising biomarker candidates
in disease monitoring, diagnosis, and prevention. However,
accurate quantification of miRNA expression is technically
challenging due to their high degree of homology and small
size. MiRXES ID3EAL miRNA PCR solution consists of a suite of
high-quality products, including RT- and qPCR assays, cDNA
synthesis kit, qPCR master mix and spike-in kit, to offer the
best-in-class performance required for miRNA research. It is
highly versatile and compatible with all major Real-Time PCR
instruments in the market. Additionally, MiRXES ID3EAL miRNA
qPCR Starter Kit is available for research groups embarking
on their initial miRNA experiment. This convenient all-inclusive
Starter Kit consists of reagents required to perform 20 cDNA
reactions, 100 qPCR reactions, and two validated primer sets
of choice*.

Unique 3-Specific Assay Design
MiRXES ID3EAL miRNA qPCR solution adopts a 3-specific assay priming strategy. The conformational-restricted miRNA-specific RT primer efficiently hybridizes to the mature but not the precursor form of the target
miRNA. Specific qPCR forward and reverse primers confer further amplification specificity. Coupled with high
performance proprietary ID3EAL RT and qPCR master mixes, robust amplification can be completed in just
2 hours with enhanced signal-to-noise ratio.

Assay Principle

Fast and Simple Workflow

Figure 2. MiRXES ID3EAL miRNA Assay Principle.

Figure 3. MiRXES ID3EAL miRNA Assay workflow illustration. Fast
and simple workflow to get from RNA-to-Ct in just 2 hours, allowing
for fast turnaround and improved throughput.
*Only applicable to catalogue Human/Mouse miRNA assays
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Unique Assays Features
Specific

Sensitive

Validated

Optimized

No universal
primers. Every
assay utilizes 3
miRNA-specific
primers to
discriminate
single nucleotide
differences

Optimized
RT-qPCR
primers and
reagents to drive
efficient target
amplification
from as low as
1pg of input
sample

Wet-lab validated
in accordance to
MIQE guidelines

Assays optimized
by MIRXES’
proprietary
algorithm

Figure 4. MiRXES ID3EAL miRNA Assay

Superior Sensitivity
Studying miRNA can be challenging due to their low abundances that often falls outside the detection limit of
competitors’ qPCR systems. MiRXES ID3EAL miRNA qPCR Solution is designed to offer superior sensitivity,
a broad dynamic range, and high amplification efficiencies consistently even in difficult samples such as
plasma. Increasing evidence showed that low abundant miRNA targets in biofluids carry diagnostic value for
early detection of diseases. To demonstrate MiRXES ID3EAL miRNA qPCR solution unsurpassed sensitivity,
an in-house experiment (Figure 6) was performed with an equivalent volume of serum samples (200uL) as
that used in a landmark study#. With more than 450 miRNAs detected, MiRXES ID3EAL miRNA qPCR
Solution significantly outperformed all other industry players.
MiRXES

Vendor A

Figure 5. Amplification Curves comparison of ID3EAL
Solution vs that of leading vendor.

Figure 6. MiRXES ID3EAL miRNA qPCR Solution detected >450 miRNAs whereas less
than 100 miRNAs were reliably detected by other platforms in equivalent volume of
serum samples (i.e. 200μL) .

miRNA

% AT

MiRXES

Vendor A

Vendor B

Vendor C

hsa-miR-27a-5p

45%

12.6

16.5

18.1

N/A

hsa-miR-500a-5p

52%

12.5

16.3

19.8

15.8

hsa-miR-30e-3p

55%

13.1

14.8

17.2

14.5

hsa-miR-215-5p

62%

12.8

16.0

19.5

15.6

13.0

21.1

21.2

N/A

hsa-miR-32-3p

73%

Table 1. Comparison of Ct values obtained for five miRNA targets with a range of AT contents across four different vendors. MiRXES ID3EAL miRNA
PCR Solution showed the highest performance with significantly earlier Ct values emerging for all miRNA targets tested as compared to other vendors.
The proprietary MiRXES ID3EAL Assays Algorithm allows the design of robust assays that work with difficult miRNA targets giving users the confidence
in their profiling data.
2

# Reference
Mestdagh P (2014) Evaluation of quantitative miRNA expression platforms in the microRNA quality control (miRQC) study. Nat. Methods 11(8):809-15
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Unparalleled Specificity
Single base differences frequently occur, especially in miRNAs that are closely related, and poses a common
challenge in miRNA quantification. Utilizing the unique 3-specific primers strategy, MiRXES ID3EAL miRNA
qPCR Solution enables discrimination of highly homologous miRNA family members with single nucleotide
difference.

Figure 7. Single Nucleotide Discrimination Test. Synthetic cDNAs, representing the various isoforms of the highly homologous let-7 miRNA family, were
used as templates to challenge assay specificity. The percentage relative detection was calculated from the Ct values collected from matched and
mismatched assays. Using MiRXES proprietary thermodynamics based algorithms, MiRXES ID3EAL microRNA qPCR Solution was able to deliver
specificity down to a single base difference, with little to no assay cross-reactivity. Sequences of the targets are shown on the left with base changes
highlighted in orange and green.

High Reproducibility
MiRXES ID3EAL miRNA qPCR solution is designed with ease of use in mind; this enables even novice users to
generate reproducible data and tight replicates. A concordance study between two independent laboratories
was conducted over the period of one year to verify the reproducibility of the technology. The same batch of
30 cancer sera was profiled for more than 200 miRNA targets in both laboratories.

Figure 8. Data from concordance study showed high reproducibility
between the two laboratories (R2>0.95)
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MiRXES ID3EAL Spike-In Kit
Variability in sample processing steps (such as RNA isolation) could lead
to differences in the quality and quantity of the RNA extracted resulting
in inaccurate data interpretation downstream. The best way to monitor
and normalize for these batch-to-batch differences is to incorporate
standard spike-in controls into the workflow. MiRXES ID3EAL Spikein kit consists of uniquely designed synthetic small RNAs (~22 nt) with
sequences distinct from endogenous miRNAs, their corresponding
RT-qPCR primers, and an optimized master mix. The kit had been
extensively tested and shown to be compatible with various isolation
methods, including phenol/chloroform-based, phenol-free, membrane,
bead and precipitation methods. Use the MiRXES Spike-in Kit together
with the MiRXES ID3EAL miRNA qPCR solution for best performance.
Easy to incorporate solution to verify your miRNA workflow
Avoid time and reagent wastage situation due to poor sample quality
Highly flexible spike-ins to verify RNA extraction and reverse
transcription processes
Varying spike-in concentrations allows confident assessment of extraction
for a wide dynamic range of miRNA
Compatible for use with most miRNA extraction methods
Figure 9. Normalization with Spike-in results in tighter
mean expression levels across 20 technical replicates.

Performance of Spike-In
An experiment was set up to determine the performance (i.e., specificity, dynamic range, and linearity) of the
MiRXES ID3EAL Spike-in Kit in RT-qPCR reactions comprising of 600 synthetic miRNA targets (i.e., 600-plex).
Figure 11 shows data from two separate runs; Red dots represent reactions with Spike-in incorporated while
Blue circles represent reactions without any Spike-in incorporated. Sample 1 consisted of 10^7 copies of each
of the synthetic miRNA targets (600-plex), spiked-in with the same amount of Spike-in control, and was then
10-fold serially diluted to 10^2 (i.e., Sample 6). Samples 7 and 8 were RT NTC and qPCR NTC, respectively. RT
and qPCR were performed with primer sets specifically designed for the Spike-in control. The results indicate
that MiRXES Spike-in kit is of high performance and is suitable to be used to gauge workflow efficiency.

Summary of observation:
1. Specificity – No cross-reactivity with other miRNA targets
(600-plex). All six samples without Spike-in showed Ct > 40 (see
Blue circles).
2. Linearity – Excellent linearity was demonstrated with serially
diluted sample (X2 >0.99), with an efficiency of 1 (see Red
dots).
3. Dynamic range – Wide dynamic range of 6 logs was achieved
(see Red dots).
Figure 10. Performance data of MiRXES Spike-in Kit.
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Normalize your data with Spike-in
Controls
Spike-in controls may be incorporated during the RNA
isolation and/or Reverse Transcription steps of the
RNA-to-Ct workflow; Spike-ins added in the isolation
process would capture workflow information from
isolation until qPCR while Spike-ins added during
cDNA synthesis would capture workflow information
from the cDNA synthesis step onwards. The efficiency
of the various steps could be determined easily by the
consistency of the Ct values obtained; Ct value higher
than 30 indicates poor isolation and/or cDNA synthesis
efficiency.
Table 2. Table illustrating possible scenarios leading to Ct value greater than 30 for Spike-in controls.
Controls

Is CT value >30?

Isolation Spike-in controls
Reverse Transcription Spike-in controls
Endogeneous reference genes
Interpretion

Poor isolation efficiency

Presence of RT-qPCR
inhibitors

Low copy of miRNA in
biological sample

Poor isolation
efficiency and or
presence of RT-qPCR
inhibitors

Application - Verification of Workflow
MiRXES ID3EAL Spike-in controls 1 & 2 were incorporated during the RNA isolation step of a group of 74 stem
cell samples to determine the process efficiency. Ct value greater than 30 indicates workflow inefficiency
and warrants further refinement of processes. In the graph below, Red circles and Blue circles represent the
Ct values of Spike-In control 1 & control 2 across 74 samples, respectively. Two qPCR runs were performed,
and technical replicates were plotted. The Ct values for the technical replicates of both Spike-In control 1 and
control 2 should be very tight (SD<0.5), or it may indicate experiment error. All the samples showed Ct values
below 30, except Sample 48. This suggests that Sample 48 may have lower isolation and/ RT-qPCR efficiency
as compared to the rest of the samples.

Ct Values

Spike-In 1 and 2 added in Isolation, for 74 stem cell samples

Sample 48

Figure 11. Plot of Ct values of Spike-in control 1 & 2 across
74 samples. Red circles and Blue circles represent the Cts
of Spike-In control 1 & control 2, respectively.
5

ID3EAL miRNA Starter qPCR Kit

Purchasing information
Product

Description

Cat. No.

ID3EAL Individual miRNA RT Primer 1-plex (20)

20 µl of ID3EAL miRNA RT Primer (20x)

1103111

ID3EAL Individual miRNA RT Primer 1-plex (60)

60 µl of ID3EAL miRNA RT Primer (20x)

1103113

ID3EAL Individual miRNA RT Primer 1-plex (100)

100 µl of ID3EAL miRNA RT Primer (20x)

1103114

ID3EAL Individual miRNA qPCR Assay (100)

200 µl of ID3EAL miRNA qPCR Assay (10x)

1104101

ID3EAL Individual miRNA qPCR Assay (500)

1,000 µl of ID3EAL miRNA qPCR Assay (10x)

1104103

ID3EAL cDNA Synthesis System (20)

For 20 x 20 µl cDNA reactions, 1 x 20 µl of ID3EAL Reverse Transcriptase (20x), 1 x 100 µl of ID3EAL miRNA RT Buffer (4x)

1103101

ID3EAL cDNA Synthesis System (60)

For 60 x 20 µl cDNA reactions, 3 x 20 µl of ID3EAL Reverse Transcriptase (20x), 3 x 100 µl of ID3EAL miRNA RT Buffer (4x)

1103103

ID3EAL miRNA qPCR Master Mix (200)

2 x 1,000 µl of ID3EAL miRNA qPCR Master Mix (2x), 200 x 20 µl reactions

1104202

ID3EAL miRNA qPCR Master Mix (800)

8 x 1,000 µl of ID3EAL miRNA qPCR Master Mix (2x), 800 x 20 µl reactions

1104204

ID3EAL miRNA qPCR Master Mix (1200)

12 x 1,000 µl of ID3EAL miRNA qPCR Master Mix (2x), 1200 x 20 µl reactions

1104205

ID3EAL miRNA qPCR Master Mix (2400)

24 x 1,000 µl of ID3EAL miRNA qPCR Master Mix (2x), 2400 x 20 µl reactions

1104206

ID3EAL miRNA qPCR Master Mix - Hi-ROX (200)

2 x 1,000 µl of ID3EAL miRNA qPCR Master Mix (2x), 200 x 20 µl reactions, For High-ROX qPCR instruments

1104212

ID3EAL miRNA qPCR Master Mix - Hi-ROX (800)

8 x 1,000 µl of ID3EAL miRNA qPCR Master Mix (2x), 800 x 20 µl reactions, For High-ROX qPCR instruments

1104214

ID3EAL miRNA qPCR Master Mix - Hi-ROX (1200)

12 x 1,000 µl of ID3EAL miRNA qPCR Master Mix (2x), 1200 x 20 µl reactions, For High-ROX qPCR instruments

1104215

ID3EAL miRNA qPCR Master Mix - Hi-ROX (2400)

24 x 1,000 µl of ID3EAL miRNA qPCR Master Mix (2x), 2400 x 20 µl reactions, For High-ROX qPCR instruments

1104216

ID3EAL miRNA qPCR Starter Kit, 2 Targets (20)
ID3EAL miRNA qPCR Starter Kit, 2 Targets - Hi-ROX (20)

For 2 x targets, 20 cDNA and 100 qPCR reactions, 1 x 20 µl of ID3EAL Reverse Transcriptase (20x), 1 x 100 µl of ID3EAL miRNA RT Buffer (4x), 2 x 20 µl
of ID3EAL miRNA RT Primers (20x), 1 ml of ID3EAL miRNA qPCR Master Mix (2x), 2 x 200 µl of ID3EAL miRNA qPCR Assay (10x), limited to human and
mouse assays only
For 2 x targets, 20 cDNA and 100 qPCR reactions, 1 x 20 µl of ID3EAL Reverse Transcriptase (20x), 1 x 100 µl of ID3EAL miRNA RT Buffer (4x), 2 x 20 µl
of ID3EAL miRNA RT Primers (20x), 1 ml of ID3EAL miRNA qPCR Master Mix (2x), 2 x 200 µl of ID3EAL miRNA qPCR Assay (10x), limited to human and
mouse assays only - For High-ROX qPCR instruments

Product

Description

1104301
1104371

Cat. No.

ID3EAL Spike-in RNA Kit (50)

For 50 x 20 µl cDNA reactions and 200 qPCR reactions, 3 x 20 µl of ID3EAL Reverse Transcriptase (20x), 3 x 100 µl of ID3EAL miRNA RT Buffer (4x), 3 x 60
µl of ID3EAL miRNA RT Primers (20x), 1 x 250 µl of Pre-mixed Isolation Spike-in RNA, 2 ml of ID3EAL miRNA qPCR Master Mix (2x), 3 x 200 µl of ID3EAL
miRNA qPCR Assay (10x)

1102103

ID3EAL Spike-in RNA Kit - Hi-ROX (50)

For 50 x 20 µl cDNA reactions and 200 qPCR reactions, 3 x 20 µl of ID3EAL Reverse Transcriptase (20x), 3 x 100 µl of ID3EAL miRNA RT Buffer (4x), 3 x 60
µl of ID3EAL miRNA RT Primers (20x), 1 x 250 µl of Pre-mixed Isolation Spike-in RNA, 2 ml of ID3EAL miRNA qPCR Master Mix (2x), 3 x 200 µl of ID3EAL
miRNA qPCR Assay (10x) - For High-ROX qPCR instruments

1102173

ID3EAL Complete Spike-in RNA Kit (50)

For 50 x 20 µl cDNA reactions and 200 qPCR reactions, 3 x 20 µl of ID3EAL Reverse Transcriptase (20x), 3 x 100 µl of ID3EAL miRNA RT Buffer (4x), 3 x 60
µl of ID3EAL miRNA RT Primers (20x), 1 x 250 µl of Pre-mixed Isolation Spike-in RNA (lyophilized), 1 x 50 µl of Pre-mixed Reverse Transcription Spike-in
RNA (lyophilized), 2 ml of ID3EAL miRNA qPCR Master Mix (2x), 3 x 200 µl of ID3EAL miRNA qPCR Assay (10x)

1102153

ID3EAL Complete Spike-in RNA Kit - Hi-ROX (50)

For 50 x 20 µl cDNA reactions and 200 qPCR reactions, 3 x 20 µl of ID3EAL Reverse Transcriptase (20x), 3 x 100 µl of ID3EAL miRNA RT Buffer (4x), 3 x 60
µl of ID3EAL miRNA RT Primers (20x), 1 x 250 µl of Pre-mixed Isolation Spike-in RNA (lyophilized), 1 x 50 µl of Pre-mixed Reverse Transcription Spike-in
RNA, 2 ml of ID3EAL miRNA qPCR Master Mix (2x), 3 x 200 µl of ID3EAL miRNA qPCR Assay (10x) - For High-ROX qPCR instruments

1102193

ID3EAL Spike-in control for Isolation (50)

1 x 250 µl of Pre-mixed Isolation Spike-in RNA (lyophilized) for 50 cDNA reactions

1102122

ID3EAL Spike-in control for Reverse Transcription (50)

1 x 50 µl of Pre-mixed Reverse Transcription Spike-in RNA (lyophilized) for 50 cDNA reactions

1102112

ID3EAL Multiplex miRNA RT Primers 96-plex (24)

2 x 24 µl of ID3EAL miRNA RT Primers 96-plex (10x)

1103151

ID3EAL Multiplex miRNA RT Primers 96-plex (72)

6 x 24 µl of ID3EAL miRNA RT Primers 96-plex (10x)

1103153

ID3EAL Customized Individual miRNA RT Primer 1-plex
- For non-human and mouse miRNA (500)

500 µl of ID3EAL miRNA RT Primer (20x)

1106104

ID3EAL Adv Customized Individual miRNA RT Primer
500 µl of ID3EAL miRNA RT Primer (20x)
1-plex - For non-miRBase miRNA (500)
ID3EAL Customized Individual miRNA qPCR Assay - For
1,000 µl of ID3EAL miRNA qPCR Assay (10x)
non-human and mouse miRNA (500)
ID3EAL Adv Customized Individual miRNA qPCR Assay
1,000 µl of ID3EAL miRNA qPCR Assay (10x)
- For non-miRBase miRNA (500)
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1106144
1106173
1106163
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Novel miRNAs and
non-catalogued species.
All assays are wet-lab
validated.

Customized
Assay

Spike-In Kit
for QC

Novel miRNA/ not in catalogue?

Serum
Plasma
Urine
Tears

Biofluid

Wet-lab validated
assays are available for
all human, mouse and
rat miRNAs.

Catalogue
Assays

Absolute quantification of
600-1000 miRNAs using
MiRXES’ advanced cDNA
library preparation,
validated assays in a highly
controlled and automated
laboratory. Multivariate
bioinformatics analysis of
expression data.

Customized
Panels
Profiling services are available for both Knowledge and
Custom Panels

Knowledge
Panels

Area covered by Panels?

Need absolute quantification,
or very high coverage?

Other
Research Areas

Premium Biomarker
Discovery Solution

Cancer

Have particular
target?

Cell differentiation
Stem cell maintenance
Aging

Stem Cell

What is the nature of your research?
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