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Abstract

A simple, relatively non-expensive, and non-dangerous method was used isolate DNA from human blood.
Several toxic organic solvents were omitted in this procedure and compensated with salting out technique
representing by utilization of NaCl instead. Since significant resolution of DNA bands were identified this procedure
could be used in routine clinical laboratories and might be suitable for restriction fragment length polymorphism
(RFLP) andysis.
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Introduction sengitivity of procedure, otherwise the

ne of the obstacles encountered method reported here is the most economical
Oduring extracting DNA from a large and safe for preparation of DNA from whole

number of samples is the blood.
cumbersome method of deproteinizing cell Materials and methods
digests with the hazardous organic solvents All steps except the final one (visualizing
such as phenol, chloroform and iso-amyl step) were undertaken in biology department
alcohol (1). Severa other non-toxic | college of science for ladies / Babylon
extraction procedures have been published, university.
but require ether extensive dialysis (2) or DNA isolation: Miller et al. method (10)
the use of filters (3, 4). A safe and relatively was considered with some modifications
inexpensve method was developed to correlated with dealing with whole blood
smplify the deproteinization procedure. instead of Buffy coat alone (11) and other
Some researchers were used salting out of suitable modifications: 5 ml of blood was
the celular proteins by dehydration and collected from 8 donators and placed
precipitation with a saturated NaCl solution, immediately in sterile EDTA tubes
while other used ammonium acetate instead (vacutainer corporation, UK) and was
of NaCl (5). By using of NaCl, hazardous shaked back and forth several times. Blood
organic solvents like phenol, chloroform and was placed in a sterile 10 ml centrifugation
isoamyl alcohol were avoided (6, 7, 8, 9). tubes and centrifuged (Gemmy industrial
The only expensive materiad used in this corp. — Taiwan) at 4000 rpm for 10 min at
report was proteinase K to keep the room temperature. Supernatant (blood
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plasma) was removed. Pellet was washed
with 2 ml of normal saline. Tubes were
centrifuged at 2500 rpm for 10 min at room
temperature. Supernatant was removed,
washing and destruction of RBCs was taken
place with 3 ml of distilled water. Tubes
were centrifuged at 4000 rpm for 15 min at
room temperature to remove supernatant.
Pellet was suspended with 10 ml erythrocyte
Iytic buffer (0.05 M Tris-Cl, 0.5% SDS, 0.1
M NaCl, 0.001 M Na2EDTA pH 7.2)
containing 100 pg / ml proteinase K. The
mixture was incubated overnight in
moderate temperature incubator (Memmert -
Germany) at 37°C.

After digestion was complete, 200 pl of 25%
SDS and 4 ml of 5 M NaCl were added to
each tube and shaken vigorously for 15
seconds, followed by centrifugation at 2500
rpm for 15 minutes. The precipitated protein
pellet was left at the bottom of the tube and
the supernatant containing the DNA was
transferred to another 15 ml polypropylene
tube. Exactly 1 volume of freeze cold (-
20°C) isoprobanol was added and the tubes
were inverted several times until the DNA
was precipitated. The precipitated DNA
strands were removed with a Pasteur-pipette
and washed with 70% ethanol, then
transferred to a 1.5 ml micro-centrifuge tube
containing 100 pl of TE buffer (10 mM Tris-
HCI, 0.2 mM Na2EDTA, pH 7.5). The DNA
was allowed to dissolve for 15 minutes at
room temperature and stored in -20°C until
electrophoresis.

Agarose gel electrophoresis conditions:
Electrophoresis was done in 27x17.5x10 cm
tank dimensions, 15x15 cm tray dimensions,
15x1.0 mm comb dimensions (agarose
electrophoresis unit was purchased from
Labnet international corporation, Korea).
Agarose concentration was 1%. 25 pl DNA
suspenson was applied to the gel after
mixing with 5 pl (1X) loading buffer (40%
w/v sucrose and 0.25% w/v bromophenol
blue). Electrophoresis was done under 90 V,
20 mA a room temperature for 2.5 hours.
Agarose gel was stained with ethidium
bromide for 30 minutes, then washed and
placed in UV light translluminator (Herolab
— Germany) and submitted to 256 nm
wavelength and photographed by 7.2 Mega
pixel digital camera (Sony-China).
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Results and Discussions

After blood samples were collected, it was
found that dealing with Buffy coat alone was
difficult particularly with specimens of small
quantity. So, we have used a procedure
made us capable of dealing with Buffy coat
without surrendering to remove it from the
whole blood. This step was avoided
successfully by our mentioned procedure.
That was taken place by multiple steps to
destroy all escorting cells except the
nucleated cells in Buffy coat in only single
tube.

The DNA preparation is free of RNA and
degrading enzymes. The uncut DNA is seen
as a typical slow-migrating, high molecular
weight and un-degraded species in an
ethidium bromide-stained agarose gel. The
DNA produced was of good quality and was
might be suitable for restriction enzyme
digestion (12).

Miller et d. (10) described a similar
procedure to the procedure mentioned here,
they realized that DNA could be obtained in
alow cost procedures, and could be yielded
quantities comparable to those obtained
from phenol-chloroform extractions. The
260/280 ratios were consistently 1.8-2.0,
demonstrating good  de-proteinization.
Restrictions were performed using a number
of different enzymes requiring high, medium
or low salt concentrations, all resulting in
complete restriction. This procedure could
be used in routine clinical laboratories to
diagnose several thousand blood samples for
parentage, population and forensic studies.
Dykes et al. (13) showed that non phenol-
chloroform  extraction methods was
competent enough to be used in RFLP
analysis.

It found that the most significant benefit of
this procedure was the complete eimination
of any toxic and cost effective organic
solvent such as phenol, chloroform, and iso-
amyl alcohol, this method could be used in
clinical chemistry laboratories as well. The
only prolonged step was the incubation with
proteinase K overnight, otherwise the whole
procedure could be finished in less then 5
hours to as many as 14 blood specimens
which could be handed in one cycle. We
were found that DNA profile in this method
was similar to DNA profiles of the standard




Medica Journal of Babylon — 2008 Volume 5 N0 .1-  Js¥) sl — L) alaal) 2008 dpdall Jib dlse

methods (14). This procedure wasn’t wanted
large volume of blood (10 — 15 ml) like the
most popular methods require (15, 16). It
was mentioned that DNA obtained in some

non-organic

procedures was readily

digestible with all restriction enzymes tested
(17). But it is not known yet wegather this
modified procedure suitable for redriction
endonuclease digestion like the standard
methods. So the human blood DNA
obtained in this procedure (figure 1) should
be tested by the redriction endonuclease

digestion.
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Figure (1): Electrophoresis of 1% Agarose gel eectrophoresis displaying genomic DNA
prepared from whole blood using the low cost non-hazardous DNA extraction method. All lanes
(from a to h) were run at 90 V/ 20 mA for 2.5 hrs. DNA specimens were made visible after
staining with ethidium bromide and visualization under 256 nm. The direction of electrophoresis

was from top to bottom.
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