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Method for Preparation
of RNA from
Ruminococcus albus

BioTechniques 22:406-408 (March 1997)

Ruminococcus albus is one of the
bacteria of the rumen microflora that is
difficult to lyse. Rapid lysis is crucial
for the isolation of RNA since the aver-
age half-life of bacterial mRNA is ap-
proximately 3 min (1). There are many
procedures for the isolation of good-
quality RNA from various sources
(3–8,10). Some procedures use physi-
cal disintegration methods that require
special equipment such as a French
press (9) or a nitrogen decompression
chamber (5). We tried many chemical
and enzymatic lysis methods on R. al-
bus, but these lysis methods gave very

low RNA yields. Here we report a rapid
and simple procedure for the extraction
of total RNA from R. albus (Table 1).

RNA yield, determined spectropho-
tometically, was 6.3 µg from 1 mL of
culture. Upon analysis of RNA by
agarose gel electrophoresis, discrete
23S and 16S rRNA bands were visible
in a background smear of high and low
molecular weight RNA (Figure 1, line

2). Reverse transcription polymerase
chain reaction (RT-PCR) was also used
to assess the structural integrity of the
RNA preparation. The RT-PCR primers
were designed for amplification of the
229–1793 region of the xynA gene
(GenBank Accession No. U43089) of
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Table 1. Protocol for the Extraction of Total RNA from R. albus 7T

1.Grow R. albus 7T (ATCC 27210, Rockville, MD, USA) to an optical density
(OD600) of 0.7–1.0 in RGCA medium (2) at 37°C.

2.Harvest the cells by centrifugation at 10 000× g for 3 min at 4°C, and store the
pellet at -80°C until use.

3.Melt the cells harvested from 1-mL cultures and add 50 µL TESKD lysis buffer
(200 mM Tris-HCl, pH 8.0, 20 mM EDTA, 2% sodium dodecyl sulfate, 2 mg/mL
proteinase k, 25 mM dithiothreitol).

4.Mix the solution well and incubate for 3 min at room temperature.

5.Add 300 µL solution I, 300 µL solution II and 600 µL solution III of
SepaGene-RV (SancoJunyaku, Ltd., Tokyo, Japan), which is the total RNA
isolation kit based on the agglutination partition method (9), and mix for 10 s at
room temperature.

6.Put the tube on ice for 15 min and centrifuge at 15 000× g for 3 min at 4°C.

7.Collect the upper phase and precipitate with an equal volume of isopropanol.

8.Centrifuge at 10 000× g for 3 min at 4°C, and treat the RNA pellet with RNase-
free DNase (Stratagene, La Jolla, CA, USA).

Figure 1. Agarose gel electrophoresis of R. al-
bus RNA. Samples from a 1-mL culture were run
on a 0.7% agarose gel and stained with ethidium
bromide. Lane 1, SepaGene-RV extract without
TESKD lysis treatment; lane 2, SepaGene-RV
extract with TESKD lysis treatment; and lane
M,1-kb DNA ladder (Life Technologies, Gaith-
ersburg, MD, USA).

Figure 2. Purity check of RNA by RT-PCR.
RT-PCR amplification was performed using R. al-
bus RNA template, specific primers for the xynA
(U43089) gene of R. albus and RT-PCR high (To-
yobo, Ltd., Tokyo, Japan). Samples were run on a
2.0% agarose gel and stained with ethidium bro-
mide. Lane 1, reverse transcription reaction with
primers and PCR with primers; lane 2, reverse
transcription reaction without primers and PCR
with primers; and lane M, 1-kb DNA ladder.
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R. albus. The specific amplification
product of 1565 bp is visible in lane 1
of Figure 2. Since amplification was
not obtained in RT-PCR of the negative
control (Figure 2, lane 2), there was no
contaminating DNA.
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Rat Pancreatic Tissue
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Isolation of total RNA is very im-
portant for examining the transcription-
al levels of genes in different tissues or
cell cultures. Northern blot analysis and
the reverse transcription polymerase
chain reaction (RT-PCR) require highly
purified intact RNA. Chomczynski and
Sacchi (3) described a single-step RNA
isolation process using a guanidine
thiocyanate (GTC)-phenol-chloroform
mixture (AGPC) suitable for process-
ing large numbers of samples. This
rapid method is a useful alternative to
previously described techniques of
RNA preparation (1,2,4,5). Thus, we
intended to use the AGPC method for
analyzing gene expression in pancreat-
ic tissues of humans as well as in ani-
mal models of pancreatitis (8). First, we
extracted RNA successfully from cell
lines, fibroblasts, isolated rat pancreat-
ic acini, rat liver and rat lung. However,
we were not able to receive undegraded
RNA from pancreatic tissue in a repro-
ducible manner. We also used a com-
mercially available AGPC-based RNA
kit (RNAzol; AGS, Heidelberg, Ger-
many) without success. Using another

RNA extraction procedure, the lithium
chloride urea precipitation (1,9), did
not improve the quality of RNA. Figure
1 summarizes the different failures in
the isolation procedures. RNA integrity
was analyzed by electrophoretic sepa-
ration of 5 µg of total RNA in a 1%
agarose gel containing 0.5 µg/mL ethi-
dium bromide. Similiar results were de-
scribed by Monstein et al. (7). These
authors reported a modified AGPC ex-
traction method, but the proposed im-
provement of RNA quality was related
to a time-consuming and more expen-
sive technique. We found that these ad-
ditional steps are not necessary if the
homogenization of pancreatic tissue
was only modified. GTC is an effective

408 BioTechniques Vol. 22, No. 3 (1997)

Figure 1. Electrophoresis of 5 µµg of total RNA
from rat pancreas. RNA was extracted by the
AGPC method (3) (lanes 1–3), by lithium chlo-
ride-urea (8) (lanes 4 and 5) and by RNAzol
(AGS) (lane 6). RNA was separated in 1%
agarose gels containing 0.5 µg/mL ethidium bro-
mide.

Figure 2. Integrity of total RNA extracted from rat pancreas using the modified procedure as de-
scribed in the text. (A) 3 µg of total RNA were  electrophoretically separated in 1% agarose gels con-
taining 0.5 µg/mL ethidium bromide. Lanes 2–5 represent RNA from rat pancreas at the days 1, 5, 7 and
28 after intravenous application of DBTC (6). Lane 1 shows the RNA of a control rat. (B) Denaturing
gel of RNA from rat pancreas. 20 µg of total RNA were separated in a 1.2% agarose gel containing 5%
formaldehyde and 0.5 µg ethidium bromide. RNA was prepared from pancreatic tissue at 1, 7, 14, 21, 28
and 60 days (lanes 1–6) after induction of pancreatitis by DBTC.


