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Protocols

An Improved and Rapid Protocol for the Isolation
of poly(A) "-RNA from Small Samples of Scots
Pine Seedlings
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Laboratorio de Biologia Molecular y Bioquimica, Facultad de Ciencias, Universidad de
Malaga, E-29071 Malaga, Spain

Abstract. A simple rapid method for the isolation of poly(ARNA from pine seedlings
(Pinus sylvestriswas developed. The entire procedure can be carried out in Eppendorf
tubes, thus greatly minimizing the time, starting material (as little ag18-6f total RNA)

and the amount of chemicals required. The polytRNA recovered is a suitable substrate
for RT-PCR.
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Introduction

Expression of specific genes at the level of mRNA can be studied using tech-
niques such as northern blot, slot/dot blot, RNase protection agssiyy hybrid-

ization and RT-PCR. Among these, RT-PCR offers a high level of specificity and
sensitivity and thus it is frequently the method of choice for studies of gene ex
pression. Numerous protocols for extraction and quantification of RNA are-avail
able (O'Driscoll et al., 1993; Krumlauf, 1994; Gupta, 1999), and include many
plant species (Chirgwin et al., 1979), and procedures for samples with a high con
tent of polyphenols and polysaccharides (Chomczynski and Mackey, 1995; Staub
et al., 1995). Specific protocols have been developed for conifers (Chang et al.,
1993; Bugos et al., 1995; Claros and Canovas, 1998) and RNA extracted by these
methods is suitable for most purposes. We are studying the expression of a gene
whose transcript has low abundance in pine seedlings, but can be quantitated by
RT-PCR. The protocol developed in our lab for RNA extraction from pine seed
lings (Claros and Canovas, 1998) was suitable for most samples but proved unre
liable for estimation of transcript levels in roots. Here we describe a method for
microextraction of poly(A)-RNA from as little as 3-5ug total RNA. The method

can be performed in Eppendorf tubes and the resulting polyRNA is suitable

for RT-PCR analyses. In our hands it works independently of the tissue origin for
all tested samples.

*Author for correspondence: e-mail: cavila@uma.es; fax: 34 952132376;
ph: 34 952132363.
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Materials and Methods

Plant material

Scots pine seed®{nus sylvestrisused in all experiments were from Servicio de
Material Genético, ICONA (Instituto de Conservacion de la Naturaleza),
Guadalajara (Spain). Seed germination and growth of seedlings was as described
elsewhere (Canovas et al., 1991).

Total RNA extraction

Total RNA from various tissues and developmental stages of the pine seedling
was extracted (using the protocol of Cantén et al., 1993, or Claros and Canovas
1998), and dissolved in sterile distilled water. ThgsfA,g, ratio was 1.8 - 2.0
for most of the samples, except root RNA samples which ranged 1.5 - 1.7.

Poly(A) -RNA preparation

The poly(A)-RNA fraction was isolated using oligo-(diExcellulose (Boehringer)
contained in a hand-made spin column assembly described in the following proto-
col.

Oligo-(dT) cellulose was prepared by adding to the dry resin a 4-5 volume
equivalent of BB (binding buffer) containing 500 mM LiCl, 10 mM Tris pH 7.5,

1 mM EDTA and 0.5% SDS. The affinity adsorbent was allowed to settle for 1 h
at room temperature. The supernatant was then discarded and 6 volumes of the
equivalent wet resin volume of BB buffer were added. Oligo-(dT) cellulose pre-
pared in this way was used routinely for poly{(ARNA preparation.

Samples containing total RNA in water were heated at 65°C for 5 min and
then cooled on ice. These were mixed in Eppendorf tubes with an equal volume
of 2x BB and with 50l of the suspension containing the wet resin, prepared as
described above. Mixes were allowed to bind to the resin using a rotary mixing
apparatus during 15 min at room temperature. The samples were then transferred
to a 0.5 mL Eppendorf tube with a hole at the bottom where we have placed a
small piece of glass wool, and the entire assembly was fitted into a 1.5 mL
Eppendorf tube without lid. Samples prepared in this manner were centrifuged at
3500 rpm in a microcentrifuge for 30 s as described in Figure 1. The 1.5 mL
tubes were discarded and replaced by fresh ones and the resin was washed with
75 ul of BB buffer and centrifuged as before, this step was repeated three times.

Next, the resin was washed with %0 of WB (washing buffer), containing
150 mM LiCl, 10 mM Tris and 1 mM EDTA, and centrifuged as before. This step
was repeated two times. Then the resin was completely dried by centrifugation at
5000 rpm in a microcentrifuge for two min and the poly{/NA samples were
eluted from the resin with 2@l of EB (elution buffer) containing 10 mM Tris
pH 7.5 and 1 mM EDTA. The final yield was about 50-100 ng in |20 Fresh
1.5 mL tubes were used for each centrifugation step. All buffers and material used
in this procedure were sterile.
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Figure 1. Protocol for microscale preparation of poly(ARNA from Scots pine seedlings.

RT-PCR sample analysis

We have used the RT-PCR kit, ProStar HF single-tube RT-PCR system from
Stratagene to analyze the transcript levels in RNA samples prepared as described
above from pine seedlings. We tested the transcript fromugilegene, recently
cloned in our laboratory from Scots pine (accession number AJ250467udkhe
gene was undetectable using traditional northern blot assay. We designed two
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specific primers derived from the cDNA as follows:GCGGTAGGGTTCGG
TGA-3 and 5 GACCCGACCATTCCCGA-3 As little as 1 ng of poly(Aj-RNA
prepared as above was used for each RT-PCR reaction. RT-PCR was performed
using the manufacturer’s specifications and with the following cycle conditions:
95°C 1 min, followed by 95°C 30 s, 54°C 30 s and 68°C 2 min for 40 cycles and
then an extension time of 10 min at 68°C.

Southern blot and filter hybridization

Gel transfer was essentially as described by Cantén et al. (1993). The probes were
labeled with the high prime kit from Boehringer and hybridizations were per
formed in a solution containing 6x SSC, 5x Denhardt’'s solution (1x Denhardt’'s
solution is 0.02% (w/v) ficoll, 0.02% (w/v) polyvinylpyrrolidone, 0.02% (w/v)-bo

vine serum albumin), 0.1% SDS and 100 mg/mL of denatured salmon sperm
DNA at 65°C. Filters were washed twice in 2x SSC, 0.1% SDS for 30 min at
65°C followed by 0.2x SSC, 0.1% SDS for 15 min at 72°C.

Results and Discussion

Removal of the minor interfering contaminants from total RNA samples without
excessive loss of material is difficult. In this protocol, the problem is overcome by
preparation of poly(A)}»RNA in a spin column assembly containing oligo-(dT)
cellulose and by using Eppendorf tubes. This minimizes the amount of starting
material and reagents and increases the number of samples that can be processed
simultaneously. Up to 24 samples can be prepared in a standard microcentrifuge,
and the process can be completed within two hours.

Since we could not detect mRNA from thpk gene by northern blot analy-
sis we used RT-PCR to quantify the level of message. We performed the above
procedure using 100 ng of total RNA and analyzed the results in an agarose gel
(Figure 2A). Only embryo RNA was a suitable template for amplifying tip
product. The other samples that included RNA from roots at different develop
mental stages were a poor template for the RT-PCR reaction. To increase the sen
sitivity of our method, the agarose gels containing the samples were blotted and
hybridized with a specific DNA-labeled probe (Figure 2B). Since radioactive de
tection of nucleic acids is a more sensitive procedure than staining with ethidium
bromide, this allowed us to verify the amplification of thipk transcript in the
germinating seed samples. No amplificationupk product was observed in the
other tracks on the gel.

However when we used poly(ARNA, prepared from RNA used in the €x
periment shown in Figure 2, all samples were suitable for amplifyingugble
fragment. All root samples independent of growing stage were suitable templates
for the amplification reaction, even when ethidium bromide was used for -detec
tion (Figure 3A). This indicates that the amplification reaction can be used to ana
lyze specific PCR products that can be identified and quantitated by Southern
blotting (Figure 3B).

We have successfully used poly(ARNA samples prepared from tissues
representing five developmental stages of pine seedlings: embryos, germinating
seeds, and plants with cotyledons of 0.5 cm, 1.0 cm and 1.5 cm, respectively. The
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Figure 2.A) Agarose electrophoresis of the RT-P@Rk amplification reaction using. sylvestriso-

tal RNA. (e) Embryos, (g) Germinating Seed) Plants with cotyledon of 0.5 cmb) Plants with ce
tyledon of 1.0 cm andd) Plants with cotyledon of 1.5 cm. M is DNA molecular weight marker, an
EcadR I/Hind III digest of bacteriophagk DNA. B) Result obtained when the gel shown in A) was
blotted and hybridized to the specific probe fgok
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Figure 3.A) Agarose electrophoresis of RT-PCR products frBrisylvestrispoly(A)*-RNA. The ok
der of samples as in Figure 2A. B) The gel shown in A) was blotted and hybridized tptbspeck
fic probe.

results were reproducible in independently duplicated poRHRINA prepara
tions. The poly(AJ-RNA micropreparation was effective when the RNA samples
contained interfering material that otherwise rendered them poor templates for the
RT-PCR reaction. In addition, little starting material was necessary for RT-PCR
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reactions, however, we think our procedure could be scaled up to prepare larger
guantities of poly(AJ-RNA for other uses.
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