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Endogenous Controls for Real-Time Quantitation
of mMiRNA Using TagMan" MicroRNA Assays.

Introduction

MicroRNAs (miRNAs) are small non-
coding RNAs whose function has

been implicated in a wide range of
fundamental cellular processes including
cell proliferation, cell differentiation,
and cell death. Quantitation of miRNA
gene expression levels has become

an essential step in understanding
these mechanisms, and has shown
great promise in identifying effective
biomarkers correlative with human
disease™?. Applied Biosystems has
developed an extensive set of TagMan*
MicroRNA Assays, novel stem-loop

RT and real-time PCR assays, for

the quantitation of mature miRNA
expression®. TagMan" Assays are the
ideal choice for these applications
because of their unsurpassed sensitivity,
speci city, and wide dynamic range.
Additionally, far less input material is
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required compared to microarrays and
other alternative technologies.

When performing these experiments,
variation in the amount of starting
material, sample collection, RNA
preparation and quality, and reverse
transcription (RT) ef ciency can
contribute to quanti cation errors.
Normalization to endogenous control
genes is currently the most accurate
method to correct for potential RNA
input or RT ef ciency biases.

Careful selection of an appropriate
control or set of controls is extremely
important as signi cant variation has
been observed between samples,
even for the most commonly used
housekeeping genes, including ACTB
( -Actin) and GAPDH*. An ideal
endogenous control generally
demonstrates gene expression
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that is relatively constant and highly
abundant across tissues and cell types.
However, one must still validate the
chosen endogenous control or set of
controls for the target cell, tissue, or
treatment®, as no single control can serve
as a universal endogenous control for all
experimental conditions.

When considering endogenous controls
suitable for use with TagMan MicroRNA
Assays, it is important that they

share similar properties, such as RNA
stability and size, and are amenable to
the miRNA assay design. A number

of reports indicate that other classes

of small non-coding RNAs (ncRNAS)

are expressed both abundantly and
stably, making them good endogenous
control candidates. We have performed
a systematic study of a set of human
ncRNA species ranging in size from 45






