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DNA Extractor® WB Kit
(Genomic DNA Extraction/Nal Method)

Obtaining super macromolecular genomic DNA from whole blood and
culture cell is a primary requisite for genetic analyses of genome and
molecular biology procedures. A variety of DNA purification proce-
dures involve either hazardous processes such as the phenol/chloro-
form extraction or time-consuming and inefficient procedures such as
lengthy dialysis and the transfer of DNA from one tube to another.
The “DNA Extractor” WB Kit” employs a new extraction procedure for
DNA purification after the lysis of cells. This procedure, using Sodium
Todide (Nal) as a chaotropic agent, realizes intact DNA isolation of
both purity and high yield. Furthermore, extraction is done through
several brief microfuge centrifugations from a single microfuge tube.
This kit is for laboratory use only.

[Reagents (50 Assays)]
One kit includes ;

(1) 29650513 Lysis Solution 65 mL 2 bottles
(2) 297-50521 Enzyme Reaction Solution 10 mL 1 bottle
(3) 29450531  Sodium Iodide Solution 15mL 1 bottle
(4) 291-50541 Washing Solution (A) 50 mL 1 bottle
(5) 29850551 Washing Solution (B) 50mL 1 bottle
(6) 29550561 Protease 10 mg 1 bottle

[Materials and Apparatus]
Reagent 1) Isopropyl alcohol 25 mL
2) Distilled deionized water 0.6 mL
Apparatus 1) Microcentrifuge (Max. 12,000 g)
2) Microcentrifuge tube with screwed cap (1.5 mL)
3) Microfuge tube mixer

Note : During the storage, in such a case, Enzyme Reaction Solution
and the Nal Solution may crystalize out, solubilize the precipitate
completely by warming the solution at 50C.

[Principle of DNA Extraction]

The procedure includes three major steps : 1) Isolation of nucleus
fraction. 2) Liberation of DNA, 3) Purification of DNA.

In the first step, cells are lysed by a non-ionic surfactant, polyoxyethylene
(10) oxyphenyl ether, followed by a brief centrifugation. By repeating
this operation, the majority of cellular macromolecules, including
RNAs, are removed from the nucleus fraction. In the next step, the
nucleus fraction is treated with protease in the presence of 1% sodium
dodecyl sulfate for 1 hour. By this treatment DNA packed in the
nucleus is expanded and liberated from nucleus protection. Simultane-
ously, protein in the solution is digested into polypeptide. In the final
step, the resultant solution is subjected to Nal extraction of DNA as
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described in literature. Polypeptide and other biological molecules
remain soluble in a high concentration of Nal, a chaotropic salt, even
after isopropanol is added to the solution to precipitate the nucleic
acid.

[Storage]
Store at 2 ~ 10TC.

[Protocol]

(Preparation of Reagents)

10 mg of Protease is reconstituted by adding 0.6 mL of distilled water.
Protease solution reconstituted can be stored at -20C.

{Scheme I : DNA Extraction Procedure from Whole Blood)

1. 0.5 mL of whole blood, prepared with EDTA-2Na as anti-coagulant,
is dispensed into a 1.5 mL microcentrifuge tube with screwed cap
and then placed standing on ice.

2. After adding 0.5 mL of Lysis Solution and capping the tube, mix
gently several times by inversion. (Follow this for the mixing
operations below.)

3. After a centrifugation at 10,000 X g, for 20 seconds at 4°C, carefully
remove the supernatant, keeping the dark red precipitate intact.

4. Add 1 mL of Lysis Solution to the tube and set the capped tube on
a microfuge tube mixer for 30 seconds at a moderate speed.

5. After a centrifugation of the mixture at 10,000 X g for 20 seconds
at 4C, remove the supernatant from the tube.

6. Repeat operation step 4-5.

7. Suspend the resultant pellet in 200 uL of Enzyme Reaction Solution.
Add 10 uL of Protease Solution to the suspension and mix gently
by inversion.

8. Incubated at 37C for 1 hour. (During the incubation, mix the solution
several times by inversion.)

9. After the 1 hour-incubation, add 0.3 mL of Nal Solution to the mixture
and mix well by inversion.

10. Add 0.5 mL of isopropyl alcohol to the mixture and mix well until
DNA, a whitish material, appears.

11. After centrifugation at 10,000 X g for 10 minutes at room temperature,
gently removed the resultant supernatant. Put the tube upside
down to remove the solution remaining on the surface of the tube.

12. After adding 1 mL of Washing Solution (A), mix thoroughly so
that the pellet is removed from the tube wall.

13. After a centrifugation of the mixture at 10,000 X g for 5 minutes at
room temperature, remove the supernatant from the tube.

14. After adding 1 mL of Washing Solution (B), mix thoroughly so
that the pellet is removed from the tube wall.

15. After a centrifugation of the mixture at 10,000 X g for 5 minutes at
room temperature, remove the supernatant from the tube.

16. The resultant pellet is vacuum-dried for about 3 minutes. (Drying
should be made within 3 minutes because DNA completely dried
may be hard to be dissolved).

(Scheme Il : DNA Extraction Procedure from Culture Cell (Example :

HelLa, SQ-5))

1. Culture cell pellet (10* ~ 10° cells) such as HeLa and SQ-5, collected
in a 1.5 mL microfuge tube is suspended in 1 mL Lysis Solution and
then set the 1.5 mL microcentrifuge tube with screwed cap in a
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microfuge tube mixer.

2. After a centrifugation of the mixture at 3,000 X g for 5 minutes at
47T, remove the supernatant from the tube. Follow with operations
through step 4-16 as described in “Scheme I DNA Extraction Pro-
cedure from Whole Blood”.

[Application of “DNA Extractor WB Kit” for volume reduction
procedure]

Genomic DNA was extracted from 100 uL of whole blood with the
“DNA Extractor WB Kit” using smaller volumes of reagents than the
standard procedure. In these procedures, 1/5 or 1/4 of the original
reagent volumes were employed, Microfuge tubes were 0.6 mL. As a
reference, genomic DNA was extracted from 500 4L of whole blood
using the standard procedure.

Recovery and purity of genomic DNA

Sample Volume |Reagents|Recovery(ug DNA/mL whole blood) | 260,/280
100 L wholeblood 1/5 238 197
100 L wholeblood 1/4 222 198
500 u L wholeblood 1/1 22.0 192

Note

1. DNA extracted from this kit is suitable for several applications,
including restriction enzyme digestion and Southern blot analysis.
2. Whole blood anti-coagulated by EDTA is appropriate as a sample
for this kit, but DNA isolated from heparinized whole blood with
greater than 20 units/mL may influence the result of some experi-

ments.

3. This kit is applicable to 100 uL ~ 500 uL of whole blood by propor-
tionally varying the volumes of solutions used in the standard
method described below. (1 mL of whole blood can be applied by
using a 2 mL microcentrifuge tube and doubling the amount of
each reagent.)

4. Whole blood stored refrigerated for 3 weeks did not show a significant
decrease in the recovery of DNA with this kit.

5. This kit is not compatible for DNA extraction from smear preparation
samples.
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