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ABSTRACT There is a variety of works in the molecular biology of plants and animals using different methods of

DNA extraction. Some procedures are performed using commercial kits or protocols using different buffered
solutions and denaturing agents (protein and polysaccharide), which makes the method very laborious and polluting to environment
with a high economic cost. This scientific note has objective to demonstrate two optimized simple methods, less polluting to the
environment with little formation of waste, less expense in detected by UV spectrophotometry through of 230/260 and 260/280
rations demonstrating materials and a lot of quality. Samples of different kinds of vegetables and blood (human and bovine) were
tested for protocols 3% CTAB and precipitation with salt methods, respectively. Results were that pure DNA is possible to be acquired

with few contaminations.

Introduction

Some studies of molecular biology in plant and animal breeding
use different protocols of DNA extraction in order to evaluate
different molecular markers that may be associated with eco-
nomic traits (Corva et al.,, 2009), studies of animal populations
(Silva Filho, Schneider, and Silva, 2007), plant phylogeny (Ren-
ner, Schaefer, and Kocyan, 2007) and others. Therefore, the op-
timization of laboratory protocols contribute greatly reducing
time and cost.

The extraction of DNA from plant tissue routinely in many studies
is the CTAB (Cetyl trimethylammonium bromide) an agent that
enables the precipitation of proteins and polysaccharides in
the presence of a detergent, for the most used is SDS (sodium
dodecyl sulfate) in highly saline solution. Several protocols
are based on the methodology of Dellaporta, Wood and Hicks
(1983), but with several modifications and adaptations.

The extractions of DNA from blood samples are routinely
performed using commercial Kits, as well as for methodologies
based on the protocol of Sambrook, Fritsch and Maniatis (1989)
using the phenol chloroform isoamyl alcohol as denaturing
agent and precipitating protein. Another method of extracting
DNA from blood samples is precipitation with salt, various
protocols using this method are adapted from Olerup and
Zetterquist (1992).

This scientific research has objective to demonstrate two
methods for extracting of DNA from small changes to the
procedures of the CTAB method of Dellaporta et al. (1983) for
plant tissue tested in 12 plant species from Baixo Parnaiba of
Maranhdo State from Brazil and the method of precipitation
with salt to blood tissue based Zetterquist and Olerup (1992) in
samples from human and Nelore bovine breed.

Materials and Methods
Vegetable DNA extraction protocol

Samples of young sheet from twelve types of species (list
in results) were collected in Maranhdo State of Brazil and
submitted to below protocol:

e To collect plant tissue of a vegetable leaf young and to stock
in a paper envelope and to make the identification. To sub-
mit to drying at 60° C for 72 h. To macerate the plant tis-
sue to obtain a powder. To weigh 150 mg of powder and to
transfer to a polypropylene tube of 1.5 mL. To add 800 puL of
3% CTAB buffer (0.1 M Tris-HCl pH 8.0,0.03 M EDTA pH 8.0,
1.2 M NaCl, 1% p-mercaptoethanol, 10 pg/pL proteinase
K, 3% CTAB and ultra pure H20 as solvent) and to mix with
a vortex to became a homogeneous mixture. To incubate at

65°Cfor1h.

e After incubation, to add 800 pL of chloroform: isoamyl al-
cohol (24:1) and to mix gently for 10 min. To centrifuge at
13,000 rpm for 10 min. After centrifugation, to transfer the
supernatant to another 1.5 mL tube and to add 350 pL of
absolute ethanol. To mix gently to form the cluster of DNA
(pellet). To centrifuge at 13,000 rpm for 10 min. After cen-
trifugation, to discard absolute ethanol by inverting the
tube being careful not to lose the pellet of DNA. To add 500
uL of 70% ethanol and to centrifuge at 13,000 rpm for 10
min.

e After centrifugation, to discard 70% ethanol by inverting
the tube being careful not to lose the pellet of DNA. To dry
the pellet in order to remove all 70% ethanol at room tem-
perature. After drying, to add 500 pL of TE buffer to dilute
the pellet and to keep at low temperature (-20° C).

Blood DNA extraction protocol
Blood samples from human and bovine (Nelore breed) were
collected and submitted to below protocol:

e To collect blood and to procedure for extraction of leuko-
cytes with 1.5 mL of blood and to add in polypropylene
tubes of 1.5 mL, to make the identification of the sample and
to centrifuge at 4,000 rpm for 10 min. After centrifugation,
to discard the blood serum being careful not to remove
the cell layers. To add the solution of hemolysis (0.014 M
ammonium chloride) until to complete 1.5 mL. To mix with
a vortex to homogenize and to centrifuge at 4,000 rpm for
10 min. After centrifugation, to discard supernatant, being
careful not to remove the sediment of white cells and to
repeat this procedure until the layer of leukocytes cells to
be clear.

e To resuspend the leukocytes cells with 500 uL of extraction
solution (10 mM Tris-HCI pH 8.0, 100 mM NacCl, 10 mM
EDTA pH 8.0, 0.5% SDS, 10 pg/uL proteinase K and ultra
pure H20 as solvent) and to mix with a vortex until the sed-
iment be dissolved, to incubate at 55° C for 4 h or overnight
for activation of the detergent and proteinase K (Empha-
sizing that the tube should be shaken at least twice during
heating). After incubation, to add 210 pL of TE buffer (10
mM Tris-HCl pH 7.4, 7.5 or 8.0 and 1 mM EDTA pH 8.0) and
250 pL of solution of 5 M sodium chloride. To mix gently
(about 10 X) and to freeze (-5° C) for 15 min.

e After cooling, to centrifuge at 13,000 rpm for 10 min. To
transfer the supernatant to another 1.5 mL tube with care
not to remove the sediment. To add 1 mL of absolute etha-
nol frozen (-5° C). To mix gently until to form the cluster of
DNA (pellet). To centrifuge at 13,000 rpm for 10 min. After
centrifugation, to discard absolute ethanol by inverting the
tube being careful not to lose the pellet of DNA. To add 500
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pL of 70% ethanol and to centrifuge at 13,000 rpm for 10
min;

e After centrifugation, to discard 70% ethanol by inverting
the tube being careful not to lose the pellet of DNA. To dry
the pellet in order to remove all 70% ethanol at room tem-
perature. After drying, to add 300 pL of TE buffer to dilute
the pellet and to keep at low temperature (-20° C).

e DNA samples were analyzed by UV Spectrophotometry
with wavelengths at 230, 260 and 280 nm. The dilution
factor was 100 and spectrophotometer curve was 100 for
100 pL. The rations among wavelengths were 230/260 and
260/280 rations. The rations were compared to methodol-
ogy of Clark and Christopher (2000).

Results and Discussion

DNA extractions from vegetable issue for about 150 mg
to concentrations and quantifies of reagents showed pure
concentrations of DNA, only Sucupiraroxa (Diplotropis purpurea)
showed possible protein and/or phenol contamination
detected by UV spectrophotometry for 230, 260 and 280 nm of
wavelengths through 230/260 and 260/280 rations (Table 1).

Table 1. Results of qualities for vegetables by UV
spectrophotometer after DNA extraction.

Popular names 230/260 260/280
Specie name ration ration
Sucupira branca

Pterodon emarginatus 1.68 L79*
Sucupira roxa

Diplotropis purpurea 1.10 151
Mamona

Ricinus communis 150 1.80%
Murici

Byrsonima verbascifolia 1.68 177+
Manga

Mamgyifera indica 159 L74*
Caju

Anacardium occidentale 170 1.81*
Parkia

Parkia platycephala 1.69 1.80*
Mandioca

Manihot esculenta 173 1.83*
Pido-manso

Jatropha curcas 1.60 173*
Urucum

Bixa orellana 155 L70
Bacuri

Platonia insignis 172 1.85*
Janatba

Plumeria bracteata 1.66 L79*
*260/280 ration of ~ 1.80 suggests pure DNA

**260/280 and 230/260 ration <1.80 and >0.50, respectivally
suggest protein and/or phenol contamination (Claker and
Christopher, 2000).

Research Paper

Bloods samples tested demonstrated high quality with pure
DNA without contamination, but a stage after heating must be
made with carefully so that sediment is not transferred along
with light phase, therefore, the light phase must be alone
because the sediment has so much contaminations (Table 2).
Sambrook et al. (1989) commented that the care of the transfer
of the supernatant should be of paramount importance to avoid
contamination with protein and/or reagents such as phenol and
chloroform denaturing and alcohol after precipitation of DNA.
Not only DNA extraction methodology is important to have a
DNA sample with quality, therefore, the chemical from plastic
tubes to conservation could to demonstrate possible levels of
contaminations (Lewis et al., 2010).

Table 2. Results of qualities for blood by UV
spectrophotometer after DNA extraction.

amples me 230/260 ration [269/280
Iggrr;?lgrslapiens 1.64 1.84*
lggglt?ziros indicus 1.69 1.91*
I}}grr;zlgr;zz:'ens 0.82 1.10%*
gg}’%ﬁ indicus 0.84 1.19**

*260/280 ration of ~ 1.80 suggests pure DNA

**260/280 and 230/260 ration <1.80 and >0.50, respectively
suggest protein and/or phenol contamination (Claker and
Christopher, 2000).

***Samples that were not transferred only light phase
(contend sediment).

Conclusions

DNA extraction vegetable and blood methodologies
demonstrated reliable quality of purity of DNA with few costs
and contaminants to environment. However, care during the
execution of protocols to avoid contamination to purity of DNA,
principally protein.
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