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Expression profiling: A fundamental tool in the microRNA

experimental workflow

MicroRNAs are naturally-occurring, short non-coding RNAs that are highly conserved
from plants to animals and can regulate up to 30% of genes. Researchers have
found that deregulation of microRNA expression levels can be associated with
diseases such as cancer. To understand their biological roles, a reliable technology
that measures the global expression patterns of microRNAs is essential.

Global microRNA expression analysis through the Thermo Scientific Dharmacon
RNAI Discovery and Therapeutic Services (RDTS) addresses the need to accurately
assess microRNA levels in a high-throughput, robust, and sensitive manner.

Study changes in microRNA levels throughout disease onset and progression
Identify microRNAs that have potential diagnostic or prognostic value
Evaluate microRNA expression in response to drug treatment

Understand microRNA roles in fundamental cellular physiology

microRNA functional analysis — experimental workflow
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Features and benefits of the profiling platform

The Thermo Scientific Dharmacon microRNA expression profiling platform utilizes a proprietary,
two-color high-density 8-plex slide comprised of probes to capture all human, mouse and rat
mature microRNAs in the miRBase Sequence Database (www.mirbase.org).

Combined with the use of a unique, dye-labeled internal reference sample, we have designed
and validated the most sensitive and robust platform for microRNA expression analysis.

K Dye-labeled miRIDIAN Synthetic microRNA Reference Probe Set serves as a
universal reference

Spike-in controls normalize for variations in labeling efficiency from sample to sample
Background controls correct for baseline fluorescence
High levels of sensitivity obtained by long probe design

Platform validated by gRT-PCR for high-confidence results
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Septuplicate probes in high-density format results in greater statistical power

Advantages of the microRNA microarray

The Thermo Scientific Dharmacon microRNA microarray confers superior advantages
over other commercial microRNA expression profiling platforms currently available.

1 Sensitivity - sub-attomole detection limits
1 Low sample input - profiles obtained from as little as 30 ng of total RNA

1 Robust data analysis - relative intensity data and error modeling using proprietary
analysis software

1 Fast service and proven expertise from the leader in small RNA biology

1 Conditions for hybridization and sample processing optimized to maximize both
signal intensity and specificity



The miRIDIAN Synthetic microRNA Reference Probe Set

The Thermo Scientific Dharmacon Synthetic microRNA Reference Probe Set is an equimolar
mixture of 5’ -Thermo Scientific DyLight™ b47-labeled, single-stranded synthetic miRNAs
targeting all mature human, mouse, and rat miRNA sequences in the miRBase Sequence
Database (www.mirbase.org). The use of this internal reference provides reproducible data
normalization and controls for variations due to up-stream processes (array manufacture,
washing and hybridization processes, pipetting variation, etc.).

We use this proprietary microRNA Reference Probe Set as a standard reference in all
miRNA expression profiling experiments. This allows us to accurately compare any one
feature to another on the same array or across multiple arrays.

The Synthetic Reference Probe Set controls for experimental variability
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A highly sensitive platform requires a low sample input

Clinical patient samples such as those from archival tissue banks, needle aspirates or tumor
biopsies yield very little total RNA and even less microRNA. Any additional fractionation step
further reduces yields of both. Therefore, it is critical that the microRNA expression profiling
platform be amenable to working with low total RNA input requirements while still providing
robust data for as many detectable microRNAs as possible.

Our microRNA microarray platform can profile microRNA expression from as little as
30 nanograms of total RNA. Thus, we can obtain expression profiles from:

Cultured cells
Archival formalin-fixed, paraffin-embedded (FFPE) tissue

Fresh tissue

Blood or other biological fluids

microRNA expression profiles are obtained with low sample amounts without loss of sensitivity

1000 ng Total RNA

1000 ng Total RNA

10 100 1000 10° 10° 100 1000 10° 10°

33 ng Total RNA 200 ng Total RNA

Correlation of expression profiles generated from 33 ng or 200 ng compared to expression profile from 1000 ng total RNA
1000 ng, 200 ng, and 33 ng of mouse heart total RNA was labeled then hybridized with the miRNA reference probe set. Relative intensity values were
calculated for each miRNA, reflecting relative expression levels, and a p-value cut-off of 0.05 was applied.

(a) The microRNA expression profile from 33 ng of total RNA was plotted against the profile from 1000 ng of total RNA. Profiling of 33 ng of total RNA
returned 99 miRNAs (p-value > 0.05).

(b) The microRNA expression profile from 200 ng of total RNA was plotted against the profile from 1000 ng of total RNA. Profiling of 200 ng of total
RNA returned 98 miRNAs (p-value > 0.05).




Robust, reproducible results between days, arrays and replicates

By using robust controls and data normalization, the Thermo Scientific Dharmacon platform
demonstrates reliable reproducibility between technical and biological replicates over time
and between batches of arrays. With this level of reproducibility, our microRNA profiling

services can be applied to:

& Longitudinal clinical studies

&« Samples obtained from archival biobanks

« Studies of drug treatment and chronic disease progression

Reproducibility between technical replicates

Technical Replicate 2
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Technical Replicate 1

Two 200 ng aliquots of a single preparation of total RNA
from PC12 tissue culture cells were independently labeled
and hybridized to two arrays on one slide. MicroRNAs with
p-value < 0.05 were plotted, representing 155 microRNASs.

Reproducibility between different days and array batches

Heart Total RNA, 500 ng (November 13)

100 1000
Heart Total RNA, 500 ng (October 23)

500 ng of human heart total RNA was independently labeled and
hybridized to microarrays on different days (one month apart).
MicroRNAs with p-value < 0.05 were plotted.

Reproducibility between biological replicates

DU145 Total RNA, 200 ng Biological Replicate 2

100 1000 10°
DU145 Total RNA, 200 ng Biological Replicate 1
200 ng of total RNA prepared from DU145 tissue culture cells
were independently isolated, labeled, and hybridized to two

arrays on one slide. MicroRNAs with p-value < 0.05 were
plotted, representing 162 microRNAs.

Effective discrimination between family members

Expression Levels

© o
N N
S o
F P
€ o«
= =

miR-302d
miR-302¢

miR-302a

-3.00000 0 3.00000
Z-score

miR-302b
miR-302¢c
miR-302d

To assess specificity, 1.25 fmoles of unlabeled synthetic miRNAs
from the miR-302 family were individually spiked-in to 500 ng of
human heart total RNA, labeled then hybridized with the reference
probe set. A heat map of the relative intensities of across the
miR-302 family shows that there is minimal cross-hybridization.



Data processing and analysis from the leaders in
RNAi Bioinformatics

Intelligent processing and analysis strategies are crucial for the interpretation of
microRNA expression profiling data. Our bioinformatics team has developed a
proprietary workflow to assess expression data and return statistically relevant and
biologically meaningful information.

M Consultative approach to data processing and analysis allows customization and
tailoring to specific needs of each project

Il Proprietary data processing workflow calculates relative intensity, error, and p-values
for each probe

Each probe is present on the array in septuplicate for greater statistical power
Multiple spike-in controls are used to correct for labeling bias

Sensitive background probes measure baseline signal for accurate significance calls

Quality control analysis of each data set is provided

Intelligent application of statistical tools can identify even subtle but significant alterations in expression patterns

Undifferentiated PC12 Cells
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