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Introduction

Overthe last decades, a large number of archival formalin-
fixed paraffin-embedded (FFPE) tissue banks have been
established worldwide. Based on the attached clinical and
outcome information, these tissue banks have become an
invaluable source forinvestigators in cancer research and
other diseases.

Traditionally, it was considered very difficult to perform
RT-PCR using archival tissue samples, partly because of
chemical modifiaction and degradation of RNA, partly
because the amounts of RNA present were too small to
be amplified by conventional means. However, improved
techniques for extracting RNA from fixed specimens
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based on the use of proteinase K digestion followed by
chromatography with silica-based spin columns, and the
application of highly sensitive fluorescence-based real-
time RT-PCR procedures have shown that it is possible to
detect and quantify mRNA in FFPE tissues.

The newly developed High Pure FFPE RNA Micro Kit
addresses the increasing demand for RNA isolation from
archived tissue samples. The kit provides an optimized
solution for RNA extraction especially from thin tissue
slices (1 pm-10 pm). It includes a simple, phenol-free
workflow, an on-column DNase digestion, as well as a
low elution volume for direct use of the isolated RNA in
RT-PCR analysis.

High Pure Micro Spin Column
The High Pure Micro Spin Columns are designed for use
in standard table-top centrifuges (Figure 1).

In order to estimate the performance of the spin columns,
a variable amount of pre-purified RNA was loaded onto
the columns. The highest recovery was observed when
10.5 pg of total RNA were loaded onto the columns.
Nevertheless, even for 42 pg of pre-purified total RNA a
recovery of 75% was observed (Table 1).

Also, the minimal elution volume was tested. Five micro-
grams of total RNA could be eluted with more than 80%
recovery using 10 pl elution volume (Table 2).

Based on the design of the volume-reducing collecting
funnel, no residual buffers remain in the column after cen-
trifugation, making this spin column easy to use by avoid-
ing any carry-over contamination in the eluted RNA.

Isolation of Total RNA from

FFPE Tissue Sections

Isolation of RNA from FFPE material using the newly
developed High Pure FFPE RNA Micro Kit was evaluated
with four different tissue sections in comparison with kits
offered by two competitors. Eluted RNA was quantified
using a NanoDrop instrument (NanoDrop Technologies,
USA) and loaded onto a Bioanalyzer instrument (Agilent,
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USA) in order to elucidate the RNA fragment length dis-
tribution within the different samples.

Quality of the eluted RNA was further tested in a one-step
standard RT-PCR assay by amplifying similar amounts of
RNA in a 3 log dilution series. Crossing points obser-
ved were used for the interpretation of amplification effi-
ciency/linearity as well as for comparison with kits from
two commercial suppliers.

Four different FFPE tissues were used for this analysis, and
5-um slices were subjected to RNA isolation. For each kit
and tissue, RNA isolation was performed in triplicate and
the mean yield is displayed in Table 3. The High Pure FFPE
RNA Micro Kit shows a higher RNA yield for all tissues
compared with supplier A as well as a higher RNA yield
for 3 out of 4 tissues compared with supplier B. For one
sample (xenograft) RNA isolation comepletely failed using
the kit of supplier B. The quality of the RNA displayed by
the 260/280 OD ratio was similar in all samples analyzed.

The RNA fragment length distribution was analyzed on a
Bioanalyzer instrument. We observed characteristic dif-
ferences between the different RNA isolation kits, and a
high degree of similarity among samples isolated with the
same Kkit.

The fragment length distribution of RNA isolated from the
same tissue block using kits from three different suppliers
is shown in Figure 2. Since the pico-chip format was used
for the Bioanalyzer instrument, varying amounts of loaded
RNA (1.3 ng-2.1 ng) were applied. All samples show RNA
degradation based on the formalin fixation as well as the
storage in paraffin blocks. Using the High Pure FFPE RNA
Micro Kit, a good recovery of small fragments together
with the preservation of longer fragments was observed.
RNA isolated with the kit of supplier A shows a loss of
small RNA fragments. RNA isolated with supplier B's kit
shows a good recovery of small fragments as well as a
decrease in the amount of longer fragments, indicating an
additional RNA degradation during the isolation process.

In order to evaluate the quality of the isolated RNA we
performed a one-step RT-PCR assay on a 3 log dilution
row. Four different RNA amounts (50 ng, 5 ng, 500 pg,
50 pg) of the same sample were subjected to RT-PCR
analysis using a 32-microtubulin specific PCR amplifica-
tion with a LightCycler® 1.5 Instrument and SYBR Green
| staining.

Figure 3 displays the crossing point values of a [32-micro-

tubulin specific RT-PCR performed with a 3 log dilution
row of three different RNA samples isolated from the
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same FFPE tissue block by three different RNA isolation
kits. The samples subjected to RT-PCR were similar to
those analyzed with the Bioanalyzer instrument (Figure
2). RNA isolated with the High Pure FFPE RNA Micro
Kit showed a high amplification efficiency based on the
slope of -3.172 for the 3 log dilution series as well as the
lowest crossing point values compared with the othertwo
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Instrument crossing
point (CP) values of a
[32-microtubulin specific
RT-PCR in relation to
sample amount. For sam-
ple integrity see Figure 2.
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kits. RNA isolated with a kit from supplier A displayed a
high amplification efficiency (slope = -3.107) but the hig-
hest crossing point values. RNA isolated with a kit from
supplier B had a slope of -2.8 and crossing point values
between the RNA isolated with the High Pure FFPE RNA
Micro Kit and supplier A's kit.

Conclusions

The new High Pure Micro Spin column format is ideal for
isolating and purifying small sample amounts in a fast and
convenient workflow. RNA purity and concentrations are
suitable for direct use in RT-PCR applications.

The High Pure FFPE RNA Micro Kit is optimized for
ease of use, providing a fast and simple tool for isola-
tion of RNA from thin (1 pm-10 pm) FFPE tissue slices.
In comparison with the kits of two suppliers, the High
Pure FFPE RNA Micro Kit displayed a superior perfor-

mance based on high yields as well as optimal perfor-
mance in a RT-PCR application shown by low crossing
point values and a high linearity/amplification effi-

ciency. Wl
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Interest Site at:

Consult this manual to see how Roche Applied Science’s amplification products
can help you optimize your PCR and RT-PCR results.

The purpose of the manual is to

[Isummarize information on PCR and RT-PCR;

[lldemonstrate step-by-step procedures and many problem-solving strategies;
[11describe a variety of current applications for PCR and RT-PCR.

Request your copy of the PCR Applications Manual online by entering
your contact details at:

www.roche-applied-science.com/techresources or contact your local
Roche Applied Science representative.

For details on applications, products, and manuals, visit our PCR Special

www.roche-applied-science.com/pcr
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