989

O o Novenbe BRAZILIAN ARCHIVES OF
BIOLOGY AND TECHNOLOGY

AN INTERNATIONAL JOURNAL

Comparison of Different Methodologies for DNA Extracion
from Aeglalongirostri

Jodo Vitor Trindade Bitencourt, Paula Angélica Rordto, Marlise Ladvocat Bartholomei-
Santos'and Sandro Santos

Curso de Pos-Graduagdo em Biodiversidade Animaht@ede Ciéncias Naturais e Exatas; Universidadeétal
de Santa Maria - UFSM; Faixa de Camobi, Km 9; 97808; marlise@smail.ufsm.br; Santa Maria - RS -$Ira

ABSTRACT

The aim of this study was to compare some DNA @idramethodologies fokegla longirostri The protocols were
based on the traditional phenol-chloroform DNA extion methodology and using a commercial kit fdd/AD
extraction. They differed in tissues used, the tagdi- or not — of-mercaptoethanol to the lysis buffer, times and
methods for the animal's conservation (frozen, timarol or fresh). Individuals stored at —20°C forlang time
supplied lower molecular weight DNA than those etioior a short time. The best yield for the spensr@eserved

in ethanol was obtained for 15 days storage in 9&%anol. The kit resulted in a low quantity of higiolecular
weight DNA. The best protocol for DNA extractioonfr Aeglidae, and probably for other crustaceansufho
therefore, utilize fresh specimens, with additibonercaptoethanol to the lysis buffer.
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INTRODUCTION hydrographic nets, separated by a watershed that
was formed at about eleven millions years ago
The Aeglidae are a distinct family of decapod(Moreira and Lima, 1977).
crustaceans because they are the single freshwakldelecular biology offers useful tools for the
group of the Anomura. Presently, the gefegla population and phylogenetic studies, which have
consists of approximately 60 knovapecies and been widely applied in taxonomic and
subspecies, which are endemic of the subtropicgbnservation researches for several crustacean
and temperate regions of South America (Bonderders (Ovenden et al., 1992; Staton and Felder,
Buckup and Buckup, 1994). 1995; Levinton et al., 1996; Chu et al., 1999;
Several astonishing features of this group hav&chubart et al., 2000; Xu et al., 2001; Fratini and
called attention from researchers regarding it¥annini, 2002). Despite its importance and
systematic, morphology, ecology andparticularities, there are few molecular studies
biogeographycal aspects. Some aeglids hawith the genugegla(D’Amato and Corach, 1997,
restricted  distribuition, whilst others are Perez-Lozada et al., 2002a; Perez-Lozada et al.,
widespread, such as populations dfegla 2002b). Most approaches require primarily high
longirostri that dwell in central and east regions ofmolecular  weight DNA, which demands
Rio Grande do Sul state - Brazil (Bond-Buckupundegraded material with an efficient DNA
2003). These populations have settled in distingxtraction method.
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The objective of the preset work was to comparand, except the ones submitted to QIAamp DNA
several protocols for DNA extraction andMini Kit, incubated in 400uL digestion buffer
purification from A. longirostri using different (100 mM Tris-HCI (pH 8.0); 100 mM EDTA (pH
conditions of lysis, tissues, the phenol-chloroforng.0); 250 mM NaCl; 2% SDS and 80Qg
method and the QIAamp DNA Mini Kit proteinase K) at 56°C for 4 h.
(QIAGEN), in order to determine the bestAfter incubation, DNA was extracted according to
conditions for specimens maintenance. the phenol-chloroform method (Sambrook and
Russel, 2001). RNA was removed from all the
samples by the addition of ud/uL RNAse A and

MATERIALS AND METHODS incubation for 2 h at 37°C. A further purification
N _ step was performed using 13%PEG 8000/1.6M
Individual collections and storage NaCl, followed by two washes in 70% ethanol

Specimens oA. longirostriwere transported from (Sambrok and Russel, 2001).

the collection place in individual bags filled with Fourteen specific procedures were tested, which
water and stored at —20°C, in ethanol or alive in atiffered regarding their storage time and condition
aquarium, until the laboratory experiments wergfresh, iced or in ethanol), addition of-

performed. mercaptoethanol in lysis buffer and tissues used
. (gills, hepatopancreas and muscles; see Table 1).
DNA extraction Protocol K was accomplished with QlAamp DNA

Prior to dissection, live individuals were sacrificedMini Kit, according to the manufacturer’s
at —20°C during 30 min. All the samples had ~8Qnstruction (QIAGEN).
mg of their tissues removed under a cold surface

Table 1 - Tested protocols of DNA extraction frof longirostri All methods were accomplished with the same
lysis and phenol-chloroform extraction procedures.

, Addition of Storage
Protocol Tissue* -
B-mercaptoethanol Time Method
A M, Gand H No 30 min -20°C
A’ M, G and H No 15 days -20°C
B M and G No 15 days -20°C
B’ H No 15 days -20°C
C M and G No 30 min -20°C
D M and G Yes 30 min -20°C
E M and G Yes 45 days -20°C
F M and G Yes 4,5 years 70% ethanol room temp.
F M and G No 4,5 years 70% ethanol room temp.
G M and G No 3 days 70% ethanol room temp.
H M and G No 3 days 70% ethanol —20°C
I M and G Yes 15 days 80% ethanol room temp.
J M and G Yes 15 days 95% ethanol room temp.
K M and G ** 30 min -20°C

* Abbreviations: M, muscles; G, gills and H, hepatopanct&aSolutions from the kit with unknown composition

DNA quality determination the samples were submitted to a PCR to amplify a
The DNA quality was accessed by two waysnearly 150bp fragment of the CO1 (Cytochrome
molecular weight and suitability for downstreamoxidase 1) gene. Reaction volume wagiR25vith
application in PCR (Polymerase Chain Reaction)200 ng of extracted DNA (except for protocols
The molecular weight of the DNA yielded by eachthat yielded no detectable DNA), 0.1 mM of each
method was determined by electrophoresing a 8NTP, 1.25 U Tag polymerase (Cenbiot), 1X Taq
pL sample in a 0.8% TBE-agarose gel, stainetuffer and 1.5 mM MgGJ both supplied with the
with ethidium bromide (Fig. 1-3). To further enzyme, and 20 pmol of each primer: CO1
demonstrate the quality of the extracted DNA, alforward 5’ATGTACATATCGCCCGTCGC3' and
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Co1 reverse both high molecular weight and degraded DNA.
5’ CGATTATGCTACCTTTGCAC3'. Primers Protocols B’ and G vyielded only degraded DNA.
were designed by conserved regions alignment d¢frotocols F, F’ and H yielded non-detectable DNA
several mitochondrial DNA sequences fromon agarose gel stained with ethidium bromide
Crustaceans deposited in Genbank. The PCgnhder UV light. Protocols A, A’, B, and B’, which
parameters were 5 min initial denaturation at 94°Qacked B-mercaptoethanol in the lysis buffer,
followed by 30 cycles of 1 min denaturation atproduced lower molecular weight DNA, and
94°C, 45 sec annealing at 55°C, and 1 mirlegradation was intensified with the increasing of
extension at 72°C, finishing with 7 min extensionstorage time (Fig. 1).

at 72°C. PCR products were electrophoresed iGomparison among tissues indicated that muscle
6% Polyacrylamide gel for 90 min and silverand gills were more suitable for DNA extraction

stained (Sambrook and Russel, 2001). than samples containing hepatopancreas (lane B’:
Fig. 1).
Protocols that includefi-mercaptoethanol in lysis
RESULTS buffer provided higher molecular weight DNA,

mainly if samples were sacrificed 30 min before
Except Protocols F/F’ and H that were performedhe dissection by freezing — protocol D (lane D:
with individuals conserved for 4.5 years and for Fig. 2). Ice stored individuals for a long time
days in 70% ethanol respectively, all the othepresented less degraded DNA by addifig

protocols yielded DNA of different molecular mercaptoethanol — protocol E (lane E: Fig. 2).
weights visible on agarose gel under UV light.

Protocols C, D, E and K yielded high molecular
weight DNA. Protocols A, A’, B, | and J produced

AA B P

i

Figure 1 - Electrophoresis in 0.8% agarose gel of extractdé Bamples. Letters correspond to
the protocols A, A’, B and B’

Figure 2 - Electrophoresis in 0.8% agarose gel of extractBid\[Bamples. Letters correspond to
the protocols C, D, E and K.
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QlAamp DNA Mini Kit produced only a low PCR to amplify CO1 gene worked well for the
guantity of high molecular weight DNA (lane K: protocols that provided high molecular weight
Fig. 2). DNA (C, D, E and K), a mix of high and low
The shorter the storage time was in ethanol, themolecular weight DNA (A, B, I, and J), or low
higher was the molecular weight of the yieldedmolecular weight DNA (G), indicating the absence
DNA (Fig. 3). Ethanol stored samples at roomof impurities at significant quantities. Samples
temperature produced a mix of high and lowfrom protocols F' and H, which provided non-
molecular weight DNA, but degradation decreasedetectable DNA on agarose gel, showed a slight
as the ethanol concentration increased: 70, 80 amghplified fragment (Fig. 4). COL1 gene failed to
95% (lanes G, | and J, respectively: Fig. 3). amplify for protocols A’, B’ and F.

No DNA was detected for 4.5 years conserved

samples (lanes F and F’: Fig. 3). Individual stored

in 70% ethanol at —20°C yielded no detectable

DNA (lane H: Fig. 3).

F FGH I J

Figure 3 - Electrophoresis in 0.8% agarose gel of extractséBamples. Letters correspond to
the protocols F, F', G, H,  and J

M A B D F F G H K
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Figure 4 - CO1 amplification of some samples, electrophorese®% Polyacrylamide gel. M
(Molecular Weight marker); protocols A; B’; D; F;;k5; H and K

DISCUSSION The first attempt — protocol A — provided large
amount of degraded DNA. Apparently enzymatic
Standardizing a DNA extraction protocol is acomplexes in the hepatopancreas could be the
laborious procedure that comprises changes ipause of the damage brought out protocol B. It was
several parameters followed by many tests, iglear that hepatopancreas did not influence on the
order to evaluate specific points that could béNA quality, but the quantity (according protocol
damaging DNA samples. B results). It was also clear that DNA produced by
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extraction fromAeglds hepatopancreas provided aTraditional phenol-chloroform method for DNA
small amount of material, hence this tissue can bextraction produced larger quantity of material
discarded from the DNA extraction protocol. than QIAmp DNA Mini Kit. Although phenol-

In relation to the conservation method, frozerchloroform method was time consuming and labor
fresh individuals 30 min before dissectionintensive, it was more effective in extracting DNA
appeared to be better approach than keeping tfrem A. longirostri than the QIAamp DNA Mini
specimens iced or in ethanol for a long timeKit. DNA produced by the QIAmp Mini Kit was
However, this approach requires successivittle, regarding low available tissues for DNA
collecting and aquariums, with all theirs suppliesextraction in small invertebrates such as Aeglidae.
to maintain fresh animals. An alternative way wasn spite of this, the produced sample was high
to keep specimens in ethanol, but the DNAmolecular weight DNA. Hence, QlAamp DNA
produced had lower molecular weight than thaMini Kit could be advisable for molecular
obtained from the animals kept frozen. Howevertechniques that required such quality of nucleic
if Aeglds specimens were stored in 95% ethanoécid.

for few days at room temperature, it was possibl®©nly three protocols (A’, B’ and F) did not
to obtain a high amount of DNA of high molecularproduce DNA of good quality for downstream
weight as well as degraded DNA (see protocol Jpplications, as demonstrated by the CO1 gene
Fig. 3). In this case, the higher was the alcohahmplification. Even among protocols that provided
concentration, the higher the DNA moleculardegraded or non-detectable DNA, the CO1 gene
weight (protocols G, | and J: Fig. 3). amplification presented positive results. PCR
It was not advisable to freeze the ethanol-storedpplications require little quantity of DNA and
individuals (protocol H), because it yielded aeven low molecular weight samples allows
minimum amount of DNA and presented a faintamplification, since no contaminations are present.
fragment amplified by PCR (Fig. 4)Generally, However, methodologies like Southern blots need
ethanol-storedAegla at room temperature releaselarge quantities of DNA and the sample must not
its pigments into the alcohol. The iced ethanolbe degraded. Hence, for further applications after
stored Aegla did not stain alcohol, but it DNA extraction, the main points to take into
accumulated pigments in its own tissues, mainlgonsideration are the quantity and quality of
muscles, which co-precipitated with DNA. sample that the technique to be used demands, in
Carcinology laboratories generally keep specimensrder to choose a better-adjusted protocol. The
in 70% ethanol in their collections. The attemptdest protocol for obtaining DNA of good quality
of DNA extraction from 4.5 years ethanol-storedand in a suitable quantity for several downstream
Aeglawere unfruitful, except with the addition of applications should, therefore, utilize fresh
B-mercaptoethanol to the lysis buffer (Protocol F)specimens, with addition @§-mercaptoethanol to
The B-mercaptoethanol is a reducing agent thathe lysis buffer.

prevents oxidative damage of nucleic acidsThis study presented the procedures that should be
(Herzer, 2001). This approach resulted in nonadopted in order to get a DNA of good quality for
detectable quantity of DNA on agarose gelthe molecular searches with. longirostri and
nevertheless it was enough for the CO1 genpossibly for other Anomura. A suitable protocol
amplification by PCR (Fig. 4). Probably the finalwas described for DNA extraction from the fresh
ethanol concentration decreased with th@nimals. However, a study about the isolation of a
accumulated water on the animal body. It wouldarger DNA quantity from Aeglidae preserved in
be an interesting datum to test the samethanol for a long time could be elaborated,
conservation time with 80 and 95% ethanol-storedllowing the utilization of collection specimens,
samples, in order to verify whether the increase dbr purposes other than PCR, which required large
ethanol concentration allowed DNA extraction ofquantity of samples. Other preservation methods,
better quality. Freezing individuals was anothesuch as DMSO (dimethyl sulfoxide)/NaCl could
alternative to maintaiAeglaspecimens. However, also be tested.

if the storage time was upper to one month, the use

of [B-mercaptoethanol in lysis buffer was

indispensable to warrant an extracted DNA of

quality.
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