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Application note 28-4070-86 AA

RNA isolation

Isolation of total RNA with the illustra RNAspin Midi

Isolation Kit
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The illustra™ RNAspin Midi Isolation Kit can be used to
isolate total RNA from cultured cells, tissue, bacteria and
yeast. The procedure is straightforward and takes less than
30 min to complete. The isolated RNA is of sufficient
quantity and quality for downstream applications, including
Northern blot analysis, quantitative reverse transcription
polymerase chain reaction (QRT-PCR), primer extension or
RNase protection assays. The kit is supplied with all the
necessary components including prefilters and DNase |.
This application note describes the quality and quantity of
RNA obtained using the kit and summarizes the results
obtained in two downstream applications: quantitative
reverse transcription polymerase chain reaction QRT-PCR
and cRNA synthesis for a microarray workflow.

Materials

Products used

illustra RNAspin Midi Isolation Kit 28-0500-73
CyScribe™ GFX™ Purification Kit 27-9606-01
CodeLink™ Expression Assay Reagent Kit 320012

Other materials required

Agilent bioanalyzer 2100 (Agilent)

RNAlater™-ICE buffer (Ambion)

TagMan™ Reverse Transcription Reagents (Applied
Biosystems)

TagMan TAMRA primer/probe sets (Applied Biosystems)

ABI PRISM 7900HT Sequence Detection System (Applied
Biosystems)

Protocol

The RNAspin Midi RNA Isolation Kit was used to purify total
RNA for several different applications according to the
protocol illustrated in Figure 1. To reduce the risk of
clogging the RNA-binding column and the potential loss in
sample yield and purity, the lysates in these experiments
were prefiltered using column filters included in the kit.
Incubation with DNase |, also included in the kit, was
efficiently carried out on-column in conditions optimized by
the Membrane Desalting Buffer.
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Fig 1. Schematic representation of the RNAspin Midi Isolation Kit protocol.



Assessment of RNA quality

The RNAspin Midi Kit was used to isolate total RNA from five
separate 100-mg aliquots of rat live tissue and four
independent 100-mg aliquots of human spleen tissue. One
microliter of the total 500-pl eluate was evaluated on the
Agilent 2100 bioanalyzer.

Application of the total RNA product in
quantitative RT-PCR

A 100-mg aliquot of rat liver tissue was frozen and
subsequently stored in RNAlater-ICE buffer. Total RNA was
extracted using the RNAspin Midi RNA Isolation Kit and
cDNA was generated using TagMan Reverse Transcription
Reagents and TagMan TAMRA primer/probe sets with 1 ug
of the RNA templates (1). The probe/primer set targeted the
rat thyroid hormone sulfotransferase (ST181) gene. GAPDH
was used as a control transcript. The reactions were then
purified using the CyScribe GFX Purification Kit. Different
amounts (4.0 ng, 0.4 ng, and 0.04 ng) of the purified cDNA
were used for QRT-PCR with the HotStarTag™ Kit (Qiagen)
on the ABI PRISM 7900HT Sequence Detection System.

Application of the total RNA product in labeled-
CRNA synthesis for a microarray workflow

The RNAspin Midi Isolation Kit was used to purify total RNA
from five independent rat liver tissue samples. After
isolation in parallel, 1 ug of each of the total RNA products
was used to generate separate preparations of biotin-
labeled cRNA using the CodelLink Expression Assay Reagent
Kit. The purity and integrity of the labeled cRNA was
evaluated by A, /A, spectrophotometry and on the
Agilent 2100 bioanalyzer.

Results
Assessment of RNA quality

An important aspect of total RNA purity is whether or not it
is contaminated with genomic DNA post-isolation. The
membrane-desalting step of the RNAspin Midi kit creates
an optimal chemical environment for efficient on-column
DNase | digest. Thus, the isolated total RNA is free of
genomic DNA (gDNA). This is especially critical for
downstream applications such as cDNA synthesis that
involve enzymatic reactions in which contaminating gDNA
may interfere and cause spurious product formation and/or
low product yield. Figure 2 describes the results of isolating
total RNA from four independent human spleen samples
(Fig 2A) and five independent rat liver samples (Fig 2B) using
the RNAspin Midi kit. The A, /Ao, ratios were all between
1.9 and 2.2. In addition to the high RNA purity, high RNA
integrity was obtained, with RIN values typically greater
than 7 (Fig 2A and 2B). The RNAspin Midi kit produced high-
quality product (Fig 2A) even with tissues (such as human
spleen) that have proven difficult to process with traditional
RNA isolation methods. Traditional Northern blot analysis
requires greater amounts of total RNA (up to 10 pg per lane
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(1). The RNAspin Midi kit routinely produces sufficient
amounts of RNA for this application. In Figure 2C, we
highlight the typical yields of about 700 pg total RNA from
100 mg of rat liver input material.
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Fig 2. Total RNA from five independent tissue aliquots was isolated with
the RNAspin Midi kit. (A) Quality of RNA from human spleen tissue;

(B) Rat liver tissue on the Agilent 2100 bioanalyzer; (C) Total RNA

yields calculated from A, spectrophotometer readings for the rat
liver samples.
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Application of the total RNA product in
QRT-PCR

The rat thyroid hormone, sulfotransferase, which is
encoded by the ST1B1 gene, plays an important role in
the regulation of thyroid hormone metabolism. As with
other important transcripts, measurement of the relative
expression level in the liver is vital to the understanding
of the biological function of the hormone. The data
presented in Figure 3 demonstrates that the RNAspin
Midi kit is capable of isolating high-quality RNA for
sensitive downstream applications like QRT-PCR (Fig 3).
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Fig 3. The RNAspin Midi Kit total RNA product performs well in sensitive
downstream applications such as QRT-PCR. Titration of an RNAspin Midi
total RNA sample (NAP287) with TAQ100 primer/probe set (rat thyroid
hormone sulfotransferase, ST1B1 gene). (A) QRT-PCR standard curve
indicating the appropriate 10-fold differences in the reaction dilutions; (B)
QRT-PCT CT curves showing typical response curves for a clean RNA
template.

Evaluation of total RNA efficacy in cDNA
synthesis and subsequent labeled-cRNA
amplification for microarray work

The average A, /A, ratio of the cRNA generated from rat
liver total RNA product using the RNAspin Midi kit was 2.19.
Analysis of the cRNA on an Agilent 2100 bioanalyzer (Fig 4)
showed that the labeled cRNA was of consistent high yield
and integrity. The total RNA input material successfully
generated labeled-cRNA in a reproducible manner thus
demonstrating that biologically relevant microarray results
can be produced from RNAspin Midi kit RNA.
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Fig 4. Analysis of labeled-cRNA quality on the Agilent bioanalyzer 2100
demonstrates reproducible cRNA quality and yield.

Conclusions

The RNAspin Midi RNA Isolation kit yields RNA of high
quality and integrity with little or no contaminating gDNA.
The RNA product can be purified in varying amounts from a
diverse range of sample types, including samples that are
difficult to process. The quality, integrity, and yield of total
RNA is high enough for the most sensitive of downstream
applications such as QRT-PCR, Northern blotting and
microarray analysis.
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