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Simple Method to Extract DNA from Mammalian Whole Blood
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Abstract: DNA 1solation from cells 1s the 1st and the foremost step involved m molecular biology. The high
quality and purity of extracted DNA and simplicity as well as low cost of the extraction method is an important
consideration for a molecular biologist. Genomic mammalian DNA is very long and extraction must avoid high
levels of centrifuge and severe shakes. There are several methods to extract DNA, including: Boiling, Salting
out, Phenol-Chloroform, Isopropanol Precipitation methods. In this study, a method which seems to be superior
to salting out and other methods has been developed. The extraction of DNA by this method is carried out from
leukocytes. This modified method is simple, cheap and has a wider application than other methods.
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INTRODUCTION

Deoxyribonucleic Acid (DNA) is the genetic material
of cells and a very long, thread like macromolecule; it is a
double helix consisting of antiparallel strands. Each strand
of polynucleotide  cham purine
deoxyribonucleotides of adenine and guanine bases and
the pyrimidine deoxyribonucleotides of cytosine and

consists  of

thymine bases. Two polynucleotide strands are joined
together by hydrogen bonds between purine and
pyrimidine bases (Vyas and Kohli, 2002).

In the eukaryotic cells, DNA is found in the nucleus
as well as mitochondria and chloroplast. Chromosomal
DNA exists in 2 forms heterochromatin and euchromatin.
The DNA in heterochromatin is tightly coiled whereas
euchromatin is more loosely organized and is believed to
be the fimctional genetic material. Heterochromatin strams
more mtensely than euchromatin. However, the amount of
DNA recovered is often limiting so DNA isolation from
cells is 1st and foremost step involved in molecular
biology (Vyas and Kohli, 2002).

In recent years, genetic techniques have come to be
a powerful tool in several livestock applications. The
DNA-based methods such as PCR are increasingly used
n studies considering population genetic variability, QTL
identification, selection and food
traceability. These techniques require extraction methods
that guarantee effective recovery of nucleic acid and
removal of PCR mhibitors. Blood leukocytes are generally
used as a source of DNA (D" Angelo ef al., 2007).

marker-assisted

A rapid reliable method, producing a good yield of
high molecular weight DNA from blood samples 1s
essential to process the large number of samples recuired
for linkage studies (Montgomery and Sise, 1990).

The high quality and purity of extracted DNA and
simplicity as well as low cost of the extraction method is
an important consideration for a molecular biologist.

Mammalian genomic DNA 1s very long and extraction
must avoid high levels of centrifuge and severe shakes.
There are several methods to extract DNA such as:
boiling, salting out, phenol-chloroform, isopropanol
precipitation methods (Kalmar et al., 2000, Garg ef af.,
1996).

Phenol 13 corrosive and toxic and the extraction steps
are time-consuming. Methods recently published in the
extraction of DNA have eliminated the phenol extraction
steps (Montgomery and Sise, 1990). Salting out method is
complicated and time-consuming too.

Extraction of DNA 1s usually carried out from
leukcocytes in most laboratories but extraction of DNA is
carried out from milk, saliva, hair, nail and other tissues
(Garg et al., 1996).

One absorbance umt i wave length of 260 nm 1s
50 pug mL ™" of double strand DNA in 1 cm® quartz cuvette.
Ratio of 260-280 nm reveals the purity of the DNA. If this
ratio is between 1.8 and 2, the purity of DNA is suitable
where this ratio 1s =2 this shows RNA contamination. The
ratio of 260-280 nm <1.8 means the DNA is contaminated
with protein or phenol (Eeles and Stamps, 1994).

The aim of this study was to develop a simple method
to extract DNA from mammalian blood samples.
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MATERIALS AND METHOD S

Preparationofwhiteblood cells: Venmisbloodwastaken
from mixed age ardmals (20 catfle, 40 sheep, 20 goatd) in
fractions of 12 mL tubes, cortaning EDTA White blood
cells were collected from whole blood following lyses of
the red tlood cells within an equal wolume of sterile ACT
solution (747 g of ammonin chloride + 2.06 g of tris
addedD D W o 1000 mL; pH =7 2.

The solution was genfly shaken and the red blood
cells lyses showed a change in the color of the solution
from Hood red to a dark clear red. Five min after the
addition of ACT solution white cells were collacted by
spirmita at an rpan of 4000 for 5 min Supernatant solution
was discarded and pelleted white HWood cells were
resuspended by adding of 5 mL of PBSE solution (2 g of
NaZll+ 02 gof KCL +1.44 g of Mo HPFO, + 0.24 g of
EH. PO, added DD W to 1000 ml;, pH = 7.4) and then
spun 2 o 3 times at anrpem of 4000 for additional 5 min

Extraction of DNA: Lyses buffer (3 mL) contaning of
100 mM of tisHCL pH=85+0 5 Mof EDTA + 10% 303
+ 5 W of HaCl 40 mL added D DWW t0 1000 mL is added
to the white cell solution Proteitase I (200 pg is added
to the solution The tubes were incubated at 30°C in a
shaler incubator for overrd ght for dgestion. & ddingm ore
proteitnaze B to the solution can redoced the duration of
digestiotito several hows).

After digestiony, one volume of ethatol (-20°C) is
added to the Iysate and the samples are mived or swirled
uitil precipitati o is corpleted (20-30 min, undil it become
coth il etely transparent).

The DHA iz recovered by lifting the aggregated
precipitate from the solution, using a disposahle tip.
Excess liguid is dabbed off and the DA is dispersed in
a pre-labeled eppendorf tube, (depending on the size of
the precipitate cortairing 500 pL of TE (10 mb of tis HCL
+ 0.1 mhI of EDTA, pH 7.5

The DNA was washed in TE solution and 500 pL of
TE iz added, complete dissolwtion of the DM A requires
severa hows of agitation & 37°C or prefer dbly overnight.
It is importart that the DA is completely dissolved to
enswre teprocucible removal of alicquots for snalysis,

Analysis of DINA: Concertrati on of the DA meanyed in
a statmit T spectrophototmeter. The DA was diluted with
TE solution byra 1:1000 dilvtion The ratio of 2600280 was
cal eulated. Extracte d DHA sampleswere amplified for PCR
ammplification Each reaction mivture (23 pL) contained
100 ngof DM A templ e, 3 mBbI M=C12, 0.4 ph eachpritner
(forward: S-CCAGAGGACAATAGCAAAGCAAS T

reverse; S0 AAGATOTTTTCATGOCTCATC AACAGD
TC.3, according to Davs ef ol (2002), 400 M of each
dHTF, 25 T of Tag DHA polymerase, 50 mLIKCL and
20 mMd trisHCL, pH 2.4, The PCR reactions were carried
ot it a thermocycer Ceppendiof Germmarty?) wnder the
foll oaring cotditi ots: a denataration step at 94°C for 3min
followred by 30 cyeles of P4°C for 45 zec, 35°C for 45 sec
atd T2°C for 2 min A finsl extension step at T2°C for
10 mity was performed.

The PCR products were electrophoresed in a 2%
agarose Zel, stained with ethd dium bromide. The resdting
DHA fragments were wWisgaized by UV transilhaminati on

RESULTS

The extraction of DHA following 3DE-proteinase
E digestion of animal blood cells by the new modified
method, wielded a high moleoalar weight DINA as
determined by agarose gel electrophioresis (Fig 1), The
meann yweld of DA from 5 mL of whole Hood was
ISBLEESDT

This method has been routinely used in the
labotatory atud the DA extracted oy thistm ethod can be
ammplified with wide variety of pritmers The ratios of
optical density at 260 atd 220 tn are betreen 1.8 and 2.0
itk catinng depr cteirdzation The optical density of T6.25%
of the samples (61 out of 200 was 1 2-2.0, while 12 5%
(10 ot of 800 had OD of <1 8 and 11.25% (9 out of 200 of
samplesindicated OD of =2 (Table 1.

Table 1: The ratio of 2000230 0D of DHO cavple s fromm sheep, Zoat and
cattle

Eeatio of 2607230 0D Sample ()
1452 61 76.25
=2 5 11.25
=18 10 12.50
Total &0 -

Fig 1: Agarosze gel of 8 undigested samples, a1 Sheep,
k) G oat and ¢): Cattle
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Fig 2: Agarose gel ofthe FecE gene in sheep

The DM2A extracted from  sheep samples were
amplified in aPCR reactionusing primers from FecB gene
after which sharp bands produced after electrophoresis

(Fig. 2.
DISCUSSION

D& mast be  extracted from  large mambers
of samples for genetic linkage and diaghostic tests
for  desitable geres o parerfage  determination
(Mdortgotery and Size, 19900, Whole Hood provides a
cotrverdert source of tmcleated cells for extraction of
genottic DN A (Iontgomery and Bize, 19007

Simple procedwre with fewer steps are superior
to commercia kits (Schiffner of al, 2005). Extraction
of digested sample with phenol produces a good yield
of high molecular weight DN A, sutable for analysis
of genomic DHA  (MMordgomery and Sise, 1990,
Adell and Ogbomna 19900, Howewer, the phend
extraction steps ate tit e conmening and limit the mmber
of samples that can be processed in a day. Furthermore,
phenol is toxic and corosive The high salt method is
a  sutable  aternative to phenol  extraction
(Mlortgomery and Sise, 19900, The method that imvolved
the fewrest mariplations and thus, the least potertial for
sattiple loss was a simple detergest 1ysis boffer cordaining
SDE with proteinase | which produced superior results
thaty procedures requiting multiple washing steps, tube
tranafers, or adherenice to mattices. For example, sotme
DHA may itteversibly bind to a matrir and althoogh thds
loss iz inconsequertial for high copy mamber DHNA
sathples, this loss, dlbeit mitnate, is ctucial. The 3DE does

not inkitit amplification and increases the efficacy of
proteinase K (Schiffier ef &, 20050, Inthe salt methoda
large certrifiage is recuired repeatedly to spin the volume
of lyzes buffer. This modified method iz simple, quick
teliable and provides a yield of DNA that is at least
equivalent to the salt and phenol extraction method.
Commercial kits were niot suited for the isolation of DN A
from samples contaming only a few cells The other
notr commercial methods often involved mamy handling
steps such as transferting to new tubes or adsorption of
DHA to matrices, which may hawve lead to a losz in DNA
(Bchiffrer ef &, 2005). Analysis of the samples has
detm onstrated that the DHA iz of high m clecwlar weight.
Amplifying of the sheep DA samples has shown that
the samples ae stable for routine PCE.

CONCLUSION

The adwvantages of thiz modified method are as
follows:

*  This method iz fast and requires neither hazardous
chemicals nor special devices

v The result demonstrates that extracting DHA using
this method increases the success rate of PCR
atnplification

» This method does not itsrolve am etous enzymes of
multiple steps, which increases the posahility of
cotitamination and DA degeneration

Thiz method is sutable for PCE-RFLP, aingle
mucdeatide polymorphism and most applications withowut
atry need for sample enichun erd.
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