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Thaumastocoris peregrinus is a pest that damages eucalyptus plantations. Recently in Brazil, there are
few studies related to its control. With the advancement of molecular biology, several techniques can
assist in the discovery of an effective and sustainable control. The different techniques of analysis of
gene expression start with the extraction of the total RNA from the material for genomic analysis, hence
it is essential that the RNA be intact. Numerous insect RNA extraction protocols are available, but none
of them are widely effective, therefore, several factors and intrinsic characteristics of the tissue to be
analyzed can affect the quality of the extracted material. Thus, it is necessary to modify the protocols in
order to optimize the extraction of RNA. This study aimed to analyze the efficiency of three methods for
RNA extraction from T. peregrinus. The results obtained demonstrated that the RNA extracted with only
one method was more efficient due to less contamination with DNA and greater integrity of the
samples. It should be noted that the determination of an efficient protocol for the extraction of RNA
from T. peregrines will assist in future research, which will assist in the discovery of genes present in

the extracted RNA sample.

Key words: Ribonucleic acid, bronze bug, Eucalyptus.

INTRODUCTION

Eucalyptus  production is becoming increasingly
prominent in the Brazilian economy. Countless advances
have been achieved in terms of productivity and the total
planted area has been growing. However, since their
introduction in the country for commercial purposes,
eucalyptus species have suffered from the attack of pests
and diseases. Among these, the bronze bug,
Thaumastocoris peregrinus (T. peregrinus) Carpintero and
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Dellapé, 2006 (Hemiptera: Thaumastocoridae), was
detected in the year. 2008. The bronze bug is an exotic
pest and has since attacked eucalyptus plantations,
reducing its production. This insect pest has adapted and
spread throughout the Brazilian territory, starting to cause
direct damage to eucalyptus plants, a fact that caused a
considerable increase in production costs and generated
serious commercial losses (Wilcken et al., 2010).
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As a phytophagous species, when feeding, the tan bug
perforates the leaves and fine branches to suck the sap,
causing a silvering of the leaves and, later, the leaves
look tan and suffer abscission, with consequent reduction
of photosynthetic area of the plant. In case of severe
attacks, it can lead to death (Jacobs and Neser, 2005).

When it sucks the leaf sap, it causes severe damage
due to the possible release of enzymes, which leaves the
leaf with a tanned appearance, reducing the
photosynthetic area of the plant. The identification and
characterization of the molecular mechanisms of the
insect responsible for leaf damage are important to
support population control strategies for T. peregrinus,
mainly through the resistance of plants. Molecular biology
techniques favor this approach and in this way, this work
aims to identify and characterize the expression of
important genes that are related to leaf damage caused
by the insect.

However, the use of these molecular techniques
depends directly on obtaining good quality nucleic acids
including RNA in adequate quantities. Studies in the field
of molecular biology have evolved rapidly and new
techniques have been shown to be useful in the
guantification of expression patterns. However, the
numerous techniques of analysis of gene expression
currently available directly require obtaining good quality
and adequate quantities of the extraction of pure and
intact RNA (Aras et al., 2003). These steps are essential
for a comparative quantitative analysis.

Extraction procedures are not absolutely reproducible
for all species, since they possess different types of
tissues and cells (Gouveia and Regitano, 2007). In
addition, it is essential to accumulate a significant amount
of RNA for some procedures, which can become
complicated to small insects, such as the bronze bug (T.
peregrinus).

In practice, the procedures are empirical, as it is
essential to making adaptations and modifications to the
protocols (Chiari et al., 2009); also, it is essential to use
particular methodologies in order to optimize the
extraction of RNA from a good quality sample
(Waldschmidt et al., 1997). Furthermore, the protocol in
use must be appropriate to the objective that will be given
to the extraction of the nucleic acid, such as quantitative
real-time PCR (gRT-PCR), sequencing, cloning, gene
expression, etc., to find results conducives and
acceptable to the application (Bartlett and Strirling, 2003).

RNA extraction and isolation consists of the initial lysis
and cell denaturation phase in which cell membranes are
disrupted and total nucleic acids extracted. The
predominant difficulty in RNA extraction is its degradation
by the present stable and active ribonucleases (RNases)
in the tissues (Bitencourt et al., 2011). Therefore, initial
extraction buffers must have RNase inhibition to prevent
the action of RNases (Romano and Brasileiro, 1999). The
second stage consists of the separation of RNA from
other unwanted cellular components, such as membrane
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debris, proteins and DNA and the third and last stage,
involves precipitation of RNA, usually with the use of
alcohols (ethanol or isopropanol) (Gouveia and Regitano,
2007).

With the premise of ensuring high quality RNA
extraction from small amounts of biological material,
numerous commercial kits are manufactured, and for the
most part, they are in fact efficient; however, it is
essential to observe the viability for the species and
tissue you want to work on (Bitencourt et al., 2011). As
an alternative, different protocols and reagents for the
extraction of RNA from arthropods have been described
in several studies; however, for the extraction of T.
peregrinus specifically, they are not efficient. We were
able to extract the RNA, but for use after extraction it is
not satisfactory.

Considering that it is not only in places where T.
peregrinus has been introduced that there is a need to
generate and make available information that helps in the
management of this insect pest, in a bid to reduce
economic losses and guarantee the productive and
environmental sustainability of the stands of Eucalyptus,
as well as the the difficulty in sources of resistance for
genetic improvement of the eucalyptus for the pest in
focus and the limitations in the efficiency and durability of
chemical treatments and biological control, a promising
alternative method of control such as gene silencing by
interfering RNA (RNAI) can be developed. The genomic
and transcriptomic sequences of T. peregrinus necessary
for the selection of target genes are still unknown. With
focus on sequencing the transcriptome of the bronze bug,
the present study aimed to establish protocols for
obtaining the extraction of total RNA from T. peregrinus
samples.

MATERIALS AND METHODS

The adult insects of T. peregrinus were collected in the field at the
Campus |l of the Federal University of the Jequitinhonha and
Mucuri Valleys, located in the city of Diamantina-MG. Subsequently,
5 insects were released in 5 Petri dish for each protocol (15 Petri
dish) with 5 repetitions for each protocol (Figure 1), where they
were fasted for 2 h, then insects from Petri dish were transferred to
an Eppendorf tube and immediately frozen in liquid nitrogen, in
order to maintain the integrity of the samples, facilitate the
extraction processes and keep the metabolic conditions related to
the attack process of T. peregrinus stable; thereafter, we proceeded
to extract the RNA immediately.

Three protocols used to extract total RNA from insects were used
in the experiment and are described below.

All procedures were adopted with the following cleaning /
sterilization measures to ensure that the site was free of any
contaminants:

1) The solutions used were made with DEPC water
(diethylporocarbonate) properly autoclaved;

2) All glassware and other utensils were previously autoclaved at
121°C for a period of 30 min and then dried in an oven;

3) Polypropylene tips and microtubes are new and free of RNAs;

4) The bench used is exclusively for the handling of RNA and was
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Figure 1. Design of the experimental scheme. T1: Samples extracted using (Protocol 01: TRI
Reagent ® - SIGMA with modifications described. T2: Samples extracted using (Protocol 02: D-
Sorbitol - SIGMA). T3: Samples extracted using (Protocol 03: RNeasy Mini-kit - Qiagen) R1, R2,

R3, R4 and R5 are the repetitions.

constantly cleaned with SDS 10% and with 70% ethanol, as were
all the equipment used in the experiment;

5) In addition, the necessary care was taken to keep the gloves
used free of RNAs;

6) The experiments were carried out in a controlled environment at
a temperature of 23°C.

Protocol 01: TRI Reagent ® - SIGMA with modifications
described

In centrifugation microtubes (Eppendorf) of 1.5 ml, 5 insects were
deposited along with 1000 pl of trizol® buffer (Sigma); thereafter 3
microspheres (beads) were added to the tube. With the aid of a
mechanical disruptor (Mini-Beadbeater ™), the total RNA was
extracted. This done, the samples were incubated for 5 min on ice,
then 200 pl of chloroform were added and the microtubes were
shaken for 15 s via manual inversion, and promptly incubated for
another 15 min on ice. Subsequently, the samples were centrifuged
for 15 min at 4°C and 10351 xg. The next stage consisted of
washing the material and for this, the supernatant was transferred

to a new tube, 500 pl isopropanol was added, the solution was
mixed via inversion and incubated for 10 min on ice. Further, the
sample was subjected to another centrifugation for another 10 min
at 4°C and 10351 xg. In this step, the supernatant was removed so
that only the precipitated material (Pellet) remained and
immediately 1000 pl of 75% ethanol was added, mixed via inversion
for approximately 15 s and again centrifuged, this time for 5 min at
4°C and 8000 RPM.

The supernatant was again discarded and the precipitated
material dried for 10 min in a laminar flow chamber. To the dry
material, 35 pl of water treated with the diethyl pyrocarbonate
reagent (DEPC) was added, as it is a strong inhibitor of RNase
activity.

Protocol 02: D-Sorbitol — SIGMA

In centrifugation microtubes (Eppendorf) of 1.5 ml, 3 microspheres
(beads) were added together with up to 5 insects and stirred in the
Disruptor (Mini-Beadbeater ™). Thereafter, 250 pl of the D-Sorbitol
wash buffer and 15 pl of 2-Bmercaptaethanol (B-ME) per sample



Table 1. RLT buffer volumes for sample rupture and homogenization.
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Sample Amount Dish Buffer RLT  Disruption and homogenization

Animal cells <5 x 10° <6cm 350 pl Add Buffer RLT, Vortex (1 x 10° cells); or use QlAshredder,
<1x10’ <6-10cm 600 pl TissueRuptor®, or needle and syringe.

Animal <20mg - 350 pl* TissuelLyser LT; TissueLyser Il; TissueRuptor, or mortar and pestle

tissues <30 mg - 600 pl followed by QIAshredder or needle and syringe.

Source: Manufacturer's protocol.

were added and mixed via stirring in the Disruptor (Mini-Beadbeater
™) for 10 s. Subsequently, the tubes were centrifuged for a period
of 5 min at 5000 xg.

Further, the supernatant was discarded and the washing process
repeated for at least one more time, or until the buffer shows no
suspension. In this step, 120 pl of cetyltrimethylammonium bromide
(CTAB), preheated to 65°C, together with 7 pl of B-ME per sample
were added, the solution was homogenized by stirring with the aid
of the Disruptor (Mini-Beadbeater™) for 10 s and then incubated in
a water bath at 65°C for 60 min, with homogenization by manual
inversion every 10 min.

Subsequently, the material was cooled on ice for 5 min, and after
that, 700 pl of chloroformizo: isoamyl alcohol (CIA 24: 1) was
added, followed by stirring for 10 s in the Disruptor (Mini-
Beadbeater ™) and centrifugation at 5,000 xg for 10 min at 4°C.
About 600 pl of the supernatant was promptly transferred to a new
microtube, 700 pl of CIA was added, the solution was stirred again
for 10 s in the Disruptor (Mini-Beadbeater ™) and subjected to
centrifugation for 10 min at 4°C and 13000 xg.

After this step, the supernatant was transferred to another
microtube, in addition to 1/10 of the volume of 3 M sodium acetate,
pH 5.2 and 1/3 of the volume of cold isopropanol (isopropyl
alcohol), the solution was mixed via inversion and the tubes stored
at -20°C for a minimum period of 1 h.

Centrifugation was carried out at 13,000 xg for 10 min at 4°C.
The supernatant was removed so that only the precipitated material
was left (Pellet) and immediately 1000 pl of 70% ethanol was
added. Again, centrifugation was carried out at 13,000 xg for 10 min
at 4°C. Supernatant was again discarded and the precipitated
material dried for 10 minutes in a laminar flow chamber.

Protocol 03: RNeasy Mini-kit — Qiagen
Before starting the extraction itself, the following was performed:

1. Addition of 10 pl of B-mercaptoethanol (B-ME) or 20 pl of 2 M
dithiothreitol (DTT) to 1 ml of RLT buffer.

2. Addition of 4 volumes of ethanol (96—100%) to Buffer RPE for a
working solution.

A maximum of 30 mg of tissue (indicated by the manufacturer) was
macerated with BUFFER RLT and then the appropriate volume of
Buffer RLT was added, as described in Table 1. The tubes were
centrifuged for a period of 3 min at a speed of 13,000 xg.
Furthermore, the supernatant was carefully removed with the aid
of a pipette, 1 volume of 70% ethanol was added to the lysate and
again the solution was homogenized with the aid of the pipette;
also, the manufacturer did not recommend centrifugation. For this
step, it was necessary to transfer 700 ul of the sample, including
any precipitate, to an RNeasy Mini column spin previously placed in
a 2-ml collection tube (provided in the kit) and the material was
centrifuged for 15s at =8000 xg. At the end, the tube was

discarded, 350 pl of RW1 buffer was added to the RNeasy column
and the samples were centrifuged for 15 s at = 8000 xg. The
residual solution was discarded and the column returned to the
tube.

Concomitantly, 10 pl of DNase | stock solution (obtained by
adding 550 pl of RNase-free water and homogenizing by manual
inversion) was added to 70 pl of RDD buffer. The solution was
gently homogenized by inversion and spun briefly. That done, 80 pl
of the DNase incubation mixture was added directly to the RNeasy
column membrane and the samples were incubated at room
temperature for 15 min.

Subsequently, 350 ul of RW1 buffer was added to the RNeasy
column, the solution was centrifuged for 15 s at = 8000 xg and the
flow was discarded. The RNeasy column was returned to the tube
and 700 pl of RW1 buffer was added, with subsequent
centrifugation for 15 s at 2 8000 xg and the flow discarded.

At the end of this period, 500 pl of RPE buffer was added to the
RNeasy rotation column, the lid was closed and the solution was
centrifuged for 15 s at = 8000 xg; thereafter the flow was discarded.
Further, 500 pl of Buffer RPE was added to the RNeasy rotation
column, followed by decentrifugation for 2 min at = 8000 xg.

In order to dry the column, centrifugation was performed at
13,000 xg for 1 min. Then, the RNeasy centrifuge column was
transferred to a new 1.5 ml collection tube and 50 pl of RNAse-free
water was added directly to the column membrane and centrifuged
for 1 min at = 8000 xg, to dilute the precipitated RNA.

At the end of each extraction process, the total RNA samples
obtained were subjected to integrity analysis using the analytical
method of electrophoretic visualization in 1.5% agarose gel, stained
with ethidium bromide and visualized under ultraviolet light, in
transilluminator, and photo-documented in a photo-documenter
(LoccusBiotecnologiaTransluminator L. Pix) coupled to a
microcomputer.

RESULTS

A difference was observed in the efficiency of the three
protocols tested regarding the quality and quantity of the
extracted RNA. The analysis by electrophoresis allowed
verification such that the separation of the bands of the
different types of RNAs was easily observed for the three
protocols tested in this study (Figures 2 to 4).

However, the extraction performed with the commercial
kit “RNeasy Mini-kit” (Qiagen) showed clearer and more
intense bands, for all samples analyzed (Figure 4).
Although with lower band intensity, extraction with D-
Sorbitol (SIGMA) also allowed an invariable standard of
total RNA quality for all samples (Figure 3).

Among the tested protocols, only Protocol 01, using the
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Figure 2. T. peregrinus RNA electrophoresis gel with Protocol 01: TRl Reagent ®. - SIGMA. Legend: KB
Size marker 1 Kb DNA Ladder (Scientific Term), R1, R2, R3, R4, R5 is the repetitions. pb: Base pairs.
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Figure 3. T. peregrinus RNA electrophoresis gel with Protocol 02: D-Sorbitol - SIGMA. KB Size marker 1 Kb
DNA Ladder (Scientific Term), R1, R2, R3, R4, R5 are the repetitions. pb: Base pairs.
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Figure 4. T. peregrinus RNA electrophoresis gel with Protocol 03: RNeasy Mini-kit — QIAGEN.
KB Size marker 1 Kb DNA Ladder (Scientific Term), R1, R2, R3, R4, R5 are the repetitions.

pb: Base pairs.

reagent TRIS (SIGMA), showed band intensity variability
as a function of the sample used for extraction. No clear
bands were observed for samples 1 and 6 (Figure 2). It is
also noteworthy that, apart from the gel referring to
Protocol 03 (Figure 4), it was not possible to verify the
presence of DNA bands being the most suitable for
possible future reactions. The results of the
electrophoresis reveal that the best protocols for the
extraction of total RNA, based on the estimated amount
of RNA and the success of the extraction from the
different materials, were Protocols 02 and 03 in which all
presented RNA with pattern of desired band in the
Protocol 03 agarose gel showed visible band and without
drag indicating greater integrity of the obtained RNA. A
difference was observed in the efficiency of the three
protocols regarding the quantity and quality of the RNA
extracted for T. peregrinus.

DISCUSSION

To carry out studies of gene expression and
characterization of transcripts, it is necessary that RNA

be extracted and purified efficiently, in such a way that its
integrity and quality are maintained. Also, the extraction
process needs to be safe, easy to perform, low cost, and
allows its repeatability (Deng et al., 2005; Ibelli et al.,
2007).

The techniques available for RNA extraction are
numerous and despite their variations, the basic principle
is the lysis of lipid membranes by a detergent solution,
followed by purification, precipitation and RNA elution.
The exposure of the genetic material to extraction
buffers, as well as the initial stage of the process, helps in
the precipitation of RNA and in the maintenance of its
integrity in the subsequent stages of extraction, through
the degradation of endogenous RNases (activities that
are possible due to the presence of compounds such as
lithium chloride and guanidine thiocyanate) (Sambrook
and Russel, 2001).

The various commercially available reagents have
combined substances in their compositions, such as
guanidine isothiocyanate and phenol, which enable RNA
extraction faster than that of conventional protocols and
guarantee the integrity of the material. However, it is
necessary to use other reagents in the subsequent steps



246 Afr. J. Biotechnol.

to assist in the sample purification process, such as the
chloroform that solubilizes the lipids and allows their
removal from the RNA molecules.

An ideal extraction technique should allow obtaining a
large amount of pure and intact RNA, be easy and quick
to perform, and also reproducible; in addition to being low
cost and capable of extracting a large number of samples
simultaneously. However, not all available techniques
combine all of these characteristics together. Each
technique has advantages and disadvantages that must
be reviewed before a laboratory decides which one is
most suitable for it, which makes works that perform
protocol tests according to the tissue and/or species
studied, of fundamental importance.

In the present study, the three protocols tested have
different extraction buffers, with peculiar characteristics
that seek to maintain the integrity of RNA throughout the
process of extracting the molecule. The advantage of
these reagents is that they are marketed ready for use,
the procedure is quick and direct, and they promote rapid
denaturation of nucleases and stabilization of RNA.

Among the tested processes, the extraction of RNA
with TRIS (SIGMA) is considered one of the simplest and
most used ways to extract RNA from cells or tissues.
Based on the technique of Chomczynski and Sacchi
(1987) and commercial availability, TRl Reagente® offers
the possibility of simultaneous extraction of DNA and
proteins present in the sample. It is a monophasic
solution of phenol and guanidine isothiocyanide that
disrupts cells and dissolves cellular components.

Despite presenting the advantages of being a ready-to-
use reagent and a fast and direct procedure, capable of
promoting rapid RNase denaturation and RNA
stabilization, this protocol (Protocol 01) did not present
satisfactory results for the extraction of T. peregerinus
RNA. The inefficiency in extracting the RNA from the
different samples of the insect used in the process was
evidenced by the absence of ribosomal RNA bands
observed in the image of the agarose gel, for samples 1
and 6, as well as, by the low intensity of the bands for
samples 3 and 5 (Figure 2). The presence of sharp and
shiny ribosomal RNA bands (28 S and 18 S) in the
agarose gel is an indication of the good quality and
integrity of the extracted RNA.

The analysis by agarose gel electrophoresis helped to
verify also, that the only two samples that presented
intense bands (samples 2 and 6), also, presented intense
“traces”, that enabled us infer the existence of
contamination and possible degradation of the samples.
In addition, the presence of the DNA band was found,
although not very evident, a fact that is directly linked to
Trizol's inability to remove DNA from plasmids and DNA
fragments, being able to efficiently remove only the large
molecules of this acid nucleic.

In short, despite the homogenization of T. peregrinus
samples obtained using the Mechanical Disruptor (Mini-
Beadbeater™), equipment that causes cellular

disturbances through constant and high-speed impacts
and makes the process of homogenizing and extracting
RNA extremely efficient in ensuring greater contact with
the Trizol reagent, and which, in theory, should guarantee
better denaturation of tissue proteins should be used.
Also, despite the use of low temperatures in order to
interrupt the enzymatic activity of RNases, it was not
possible to obtain high-quality RNA samples with the use
of the reagent TRI, which proved to be a poorly
reproducible technique by allowing the extraction of RNA
from only two samples, among the six analyzed.

Extractions performed with reagent IRT, following the
manufacturer's recommendations, depending on the
tissue and/or species, may have low vyield and,
consequently, high contamination due to the presence of
proteins and phenolic compounds (Jaakola et al., 2001;
Martins et al.,, 2018). As it is a reagent composed of
phenol, when wused in inadequate reagent/tissue
proportions, it can also cause damage to the poly-A tail of
the extracted mRNA (Azevedo et al., 2003), which can
hinder further analysis. In addition, DNA fragments that
are not removed in the extraction process with the
reagent TRI may compromise procedures that depend on
a high RNA vyield such as the polymerase chain reaction
via reverse transcriptase (RT-PCR).

In contrast, as with the application of Protocol 02 (D-
Sorbitol - SIGMA) in this study, many protocols have
been based on modifications of the classic extraction
protocol with cetyltrimethylammonium bromide (CTAB)
(Doyle and Doyle, 1987) to improve the purity and yield of
DNA and RNA extraction. Among these modifications,
the use of a sorbitol-based solution to pre-wash the
tissue to be analyzed has allowed a reduction in the
amount of extracellular contaminants and the obtaining of
high quality and integrity RNA samples (Chang et al.,
1993) with samples of different tissues and species.

Although, the use of D-Sorbitol in the present study
promoted obtaining integral RNA samples and, apparently,
free of polyphenols and polysaccharides, it can be inferred
based on the absence of “traces” and the sharpness of
the bands in the image of the agarose gel (Figure 3). The
low intensity of the observed bands also shows a low
amount of extracted RNA, which may be undesirable
depending on the technique of analysis of gene
expression subsequently employed. Another point to be
highlighted refers to the presence of intense DNA bands
observed in all samples processed with Protocol 02.

Thus, the electrophoresis analysis of the agarose gel
showed that the use of D-Sorbitol together with 2-
Bmercaptoethanol, which helps to reduce the oxidation of
RNA pellets, constitutes a reproducible technique and
provides RNA samples with high integrity. However,
adjustments are necessary to obtain a higher
concentration of RNA at the end of the process,
alongside a subsequent treatment with the enzyme
DNase | in order to remove fragments of genomic DNA.
In comparison, Protocol 03 (RNeasy Mini-kit - Qiagen)



was the only procedure that managed to combine the
integrity, quantity and quality of the extracted RNA with
the repeatability of the extraction technique used. This
allows the use of these samples in subsequent methods
of analysis that involve, for example, enzymatic digestion,
amplification and sequencing.

The use of extraction kits is based on RNA adsorption.
They use the property of this nucleic acid to bind on
surfaces such as magnetic spheres, silica, polystyrene
latex materials, cellulose matrix or glass fibers, in the
presence of certain salts or chaotropic agents that have
the property of disrupting the three-dimensional structure
of nucleic acids and proteins, by denaturing these
macromolecules which allows high vyield from small
amounts of biological tissue.

RNA samples with these qualities, so desirable, are
possible due to the use of the column that accelerates,
facilitates, guarantees the extraction profit and reduces
the risk of contamination during the process (Fanson et
al., 2000; Siddappa et al., 2007). This works together with
the use of the stabilizing solution RNAlater® that quickly
permeates most tissues to stabilize and protect the RNA
and slow down its degradation process, which is
essential in the extraction process, as well as the addition
of the enzymatic treatment with DNase |, which allows, as
seen in the image of the agarose gel (Figure 4), the
complete removal of the DNA fragments.

In contrast, the use of column kits for RNA extraction
has the main disadvantage of the high price. In addition
to not being a suitable technique for the extraction of small
RNAs, some researchers also describe that it can result
in the extraction of less pure RNA compared to organic
extraction (Fanson et al., 2000; Siddappa et al., 2007).

Accordingly, it is understood that there is no nucleic
acid extraction protocol (DNA or RNA) that can be
considered standard. The presence of polysaccharides,
polyphenols and a wide range of secondary metabolites
makes it difficult to standardize between different tissues
and obtain high-quality RNA (Campos et al.,, 2010;
Cardillo et al., 2006) having all protocol advantages and
disadvantages that must be carefully analyzed after the
use of tests directed to the material under study. Each
biological tissue or species of organism has characteristics
intrinsic to its chemical and structural composition that
can interfere with the success of the different stages of
the extraction process. At the same time, each reagent
used has its specificity and importance in this process,
aimed at contributing to the isolation, purification and/or
integrity of the RNA molecule. This makes it possible and
important to test and manipulate the different protocols
available for extraction, when starting a molecular study
with a species such as T. peregrinus.

Conclusion

The commercial kit “RNeasy Mini-kit” (Qiagen) was the
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most efficient method for extracting total RNA from T.
peregrinus. However, the extraction protocol with the
regent D-Sorbitol (Sigma) has also shown satisfactory
results and can actually replace the Kit, provided new
tests are carried out that allow a greater yield in the
extraction process with this reagent. On the other hand,
extraction with the use of reagent Tris is not
recommended due to its low effectiveness.
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