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Duration of Experiment
Protocol: 1 hour
Agarose Gel Electrophoresis: 1 hour

Storage Instructions:
» The kit is stable for 12 months from the date of manufacture
» Store Proteinase K at -20°C upon receipt
» Store 6X Gel Loading Buffer at 2-8°C
» Other kit contents can be stored at room temperature (15-25°C)
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Aim:
Isolation and purification of genomic DNA from whole blood (using Magnetic bead based).
Introduction:

Blood is a specialized body fluid composed of cells suspended in a liquid called blood plasma. Whole
blood contains three types of cells:

1. Red blood cells (RBCs)
2. White blood cells (WBCs)
3. Platelets

Red blood cells (RBCs) do not have any DNA, as they lose their nuclei during maturation. The white
blood cell (WBC) component of the blood contains DNA. The blood sample is treated with detergents
which break open the cell membrane to release the contents. Enzymes are then used to break down all
the proteins, RNA, sugars and fats in the solution.
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Fig 1: Extraction of blood genomic DNA from white blood cells (WBCs)

Blood Genomic DNA Extraction teaching Kit (Magnetic Bead Based) is designed for rapid extraction and
purification of pure genomic DNA from whole blood. It has many advantages over the crude methods of
DNA extraction and does not contain harmful organic compounds such as phenol and chloroform.

The DNA purification procedure using the magnetic bead based technology comprises of three steps:
> Adsorption of DNA to the magnetic beads
» Removal of residual contaminants
> Elution of pure genomic DNA



Principle:

HiPer® Blood Genomic DNA Extraction Teaching Kit (Magnetic Bead Based) simplifies the isolation of
DNA from fresh blood. Magnetic beads are made up of very small (20 to 30 nm) iron oxide particles,
such as particles of magnetite (FesO4). This gives the beads superparamagnetic properties.
Superparamagnetic beads display magnetic behavior only in the presence of an external magnetic field.
The small size of the particles enables them to remain separated in suspension, along with whatever
they are bound to. Since they don’t exhibit magnetic behavior without the presence of a magnetic field,
there is no risk of unwanted clumping. Several types of magnetic beads are available based on surface
coatings and chemistries. Based on the magnetic beads’ binding properties, they can be used for the
isolation and purification of DNA, RNA, proteins, and other biomolecules easily and effectively.

Genomic DNA purification from blood involves cell lysis which is achieved by incubation of whole blood
in a solution containing chaotropic ions in the presence of Proteinase K at 55°C which helps in the
digestion of tissue and cell membranes. After the initial binding of DNA, impurities like proteins,
polysaccharides, low molecular weight metabolites and salts are removed by short washing steps. High
quality DNA is finally eluted in the Elution Buffer.

Kit Contents:

This kit can be used to extract genomic DNA from whole blood.

Table 1: Enlists the materials provided in this kit with their quantity and recommended storage

Sr. Quantity

No. P::L?t Materials Provided 15 expts Storage
1 DS0010 | Lysis Solution (C1) 8.5 ml RT
2 ML116 Resuspension Solution (1X PBS) 3.5ml RT
3 DS0015 Lysis Solution (AL) 3ml RT
4 DS0011 | Prewash Solution Concentrate (PW) 4 ml RT
5 DS0040 | Elution Buffer(ET) [10mM Tris-Cl, pH8.5] 1.2 ml RT
6 DS0013 Proteinase K 0.350 ml -20°C
7 DS1005A | Magnetic Beads 0.350 ml RT
8 DS0003 | RNase A (20mg/ml) 0.350 ml RT
9 MB002 Agarose 74¢g RT
10 MLO16 50X TAE 180 ml RT
11 MLO15 6X Gel Loading Buffer 0.1ml 2-8°C
12 LA1109 Magnetic stand 1 No RT
13 PW147 Collection Tubes, Polypropylene (2.0 ml) 30 No RT

Materials Required But Not Provided:

Glasswares: Conical flask, Measuring cylinder, Beaker
Reagents: Distilled water, Ethidium bromide (10 mg/ml), Ethanol



Other requirements: Fresh whole blood, Electrophoresis apparatus, Powerpack, UV Transilluminator,
Heating block or Water Bath, Vortex Mixer, Tabletop Micro centrifuge (with rotor for 2.0 ml tubes),
Micropipettes, Tips, Adhesive tape, Microwave/Burner/Hotplate

Storage:

HiPer® Blood Genomic DNA Extraction Teaching Kit (Magnetic Bead Based) is stable for 12 months from
the date of manufacture without showing any reduction in performance. On receipt, store the
Proteinase K at -20°C. 6X Gel Loading Buffer should be stored at 2-8 °C. Other kit contents can be stored
at room temperature (15-25°C).

Important Instructions:

1. Preheat a water bath or heating block to 55°C.

2. Thoroughly mix the reagents. Examine the reagents for precipitation. If any kit reagent forms a
precipitate (other than enzymes), warm at 55-65°C until the precipitate dissolves and allow it to cool
down to room temperature (15-25°C) before use.

3. Ensure the use of only clean & dry eppendorf tubes and tips for the procedure.

4. Ensure that the blood is collected under sterile conditions in an anticoagulant coated tube (e.g. EDTA).

5. Ensure that proper/appropriate precautions are taken while handling blood such as wearing nitrile
gloves, covering mouth with face mask etc.

6. Dilution of Prewash Solution Concentrate (PW) — 10ml: Add 6ml of Ethanol (100%) to 4ml of Prewash
Solution Concentrate (PW) to make a final volume of 10ml diluted Wash Solution.

Procedure:

1. Take 200 pl of the fresh whole blood in a 2.0 ml collection tube. Ensure that the blood sample is at room
temperature (15-25°C) before beginning the protocol.

2. Add 20 pl of Proteinase K solution into the above collection tube containing blood. Vortex (10-15 seconds)
to ensure thorough mixing of the enzyme.

3. Add 20 pl of RNase A solution. Vortex (10-15 seconds) to ensure thorough mixing of the enzyme and
incubate for 2 minutes at room temperature.
NOTE: This step helps in getting RNA-free genomic DNA.

4. Lysis Reaction
Add 500 pl of Lysis Solution C1 and 20 ul of magnetic beads to the sample, vortex thoroughly for few
seconds to obtain a homogenous mixture. Incubate at 55°C for 10 minutes.
NOTE: If cell clumps are visible, pipette the sample gently to obtain a homogenous mixture.

4. Transfer the tubes on Magnetic stand and incubate for 1 minute at Room temperature. Carefully remove
and discard the lysate.

6. First Wash

Add 600 pl of diluted Wash Solution(2:3) to the beads attached on the wall of collection tube and mix by
pipetting .Incubate for 1 minute at Room temperature .




7. Transfer the tubes on Magnetic stand and incubate for 1 minute at Room temperature. Carefully remove
and discard the lysate.

8. Second Wash
Add 600 pl of 75% ethanol to the beads attached on the wall of collection tube and mix by pipetting.

Incubate for 1 minute at Room temperature.

9. Transfer the tubes on Magnetic stand and incubate for 1 min at Room temperature. Carefully remove and
discard the lysate

10. Air dry the tubes for 5 mins at Room temperature

11. DNA Elution
Add 100 pl of Elution Buffer, mix and incubate for 5 minutes at Room Temperature.

12. Transfer the tubes on Magnetic stand and incubate for 1 min at Room temperature , carefully remove and
transfer the elute to new 2 ml collection tube.

Agarose Gel Electrophoresis:

Preparation of 1X TAE: To prepare 500 ml of 1X TAE buffer add 10 ml of 50X TAE buffer to 490 ml of
sterile distilled water*. Mix well before use.

Preparation of agarose gel: To prepare 50 ml of 0.8% agarose gel, add 0.4 g agarose to 50 ml 1X TAE
buffer in a glass beaker or flask. Heat the mixture on a microwave or hot plate or burner by swirling the
glass beaker/flask occasionally, until agarose dissolves completely (Ensure that the lid of the flask is
loose to avoid buildup of pressure). Allow the solution to cool down to about 55-60°C. Add 0.5 pl
Ethidium bromide, mix well and pour the gel solution into the gel tray. Allow the gel to solidify for about
30 minutes at room temperature.

NOTE: Ethidium bromide is a powerful mutagen and is very toxic. Appropriate safety precautions should
be taken by wearing latex gloves; however, use of nitrile gloves is recommended.

Loading of the DNA samples: To prepare sample for electrophoresis, add 2 ul of 6X gel loading buffer to
10 ul of DNA sample. Mix well by pipetting and load the sample onto the well. Load the Control DNA
after extracting the DNA sample.

Electrophoresis: Connect the power cord to the electrophoretic power supply according to the
conventions: Red-Anode and Black- Cathode. Electrophorese at 100-120 volts and 90 mA until dye
markers have migrated an appropriate distance, depending on the size of DNA to be visualized.

* Molecular biology grade water is recommended (Product code: ML024).

Quantitation of DNA:

Spectrophotometric analysis and agarose gel electrophoresis will reveal the concentration and the
purity of the genomic DNA. Use Elution Buffer to dilute samples and to calibrate the spectrophotometer,
measure the absorbance at 260 nm, 280 nm, and 320 nm using a quartz microcuvette. Absorbance
readings at 260 nm should fall between 0.1 and 1.0. The 320 nm absorbance is used to correct



background absorbance. Purity is determined by calculating the ratio of absorbance at 260 nm to
absorbance at 280 nm. The concentration of DNA is calculated by the following formula:
Concentration of DNA sample (ug/ml) = 200 x Aye0 x dilution factor

Observation and Result:

Perform Agarose Gel Electrophoresis. Visualize the DNA bands using UV transilluminator and calculate
the yield and purity using UV Spectrophotometer.
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Fig 2: Gel image of isolated blood genomic DNA

Lane 1 and 2: Blood Genomic DNA
Lane 3: Blood Genomic DNA with RNA contamination

Table 2: Absorbance of the extracted genomic DNA at 260 nm and 280 nm

Dilution Concentration
Sample A A Azeo/A
P Factor 260 280 260/ 280 (ug /mI)
1
2
3

Calculate the concentration of isolated DNA using following formula:
Concentration of DNA sample (ug/ml) = 200 x Aje0 x dilution factor

Interpretation:

The lanes 1 and 2 demonstrate that highly purified blood genomic DNA has been obtained with no
visible RNA contamination when electrophoresed on agarose gel. If RNA contamination is present, one

Please refer disclaimer Overleaf.



would see a faint and smeary RNA band below the genomic DNA as shown in lane 3 since RNA being of
lower molecular weight than DNA runs faster than the genomic DNA. RNA contamination is observed
when the RNase treatment has either been skipped or not been carried out properly.

An absorbance of 1.0 at 260 nm corresponds to approximately 50 pug/ml of DNA. If the Ays0/A2s0 ratio is
1.6-1.9, then the isolated DNA sample is considered to be pure. If higher Ayso/Azsoratio is observed it
indicates the possibility of RNA contamination.

Troubleshooting Guide:

.ISVr(.)- Problem Possible Cause Solution
Inefﬁuent cell .Iy.5|s due The sample and the Lysis Solution
Presence of cell to Improper mixing .Of should be mixed thoroughly by pulse-
1 clumps/colored residue the Lysis Solution with vortexing
on the spin column after | _the blood sample
washing Due to decreased Do not add Proteinase K directly to the
Proteinase K activity Lysis Solution
Ensure that DNA elution is in 200 ul of
. Elution Buffer. To improve the DNA
Poor or low genomic DNA L . . .
2 recovery DNA elution is improper | yield, incubate for 5 minutes at room
temperature after the addition of
Elution Buffer
If the blood sample is old the eluate
3 Shearing of genomic DNA | The blood sample used may yield degraded DNA. For best
is old, degraded results fresh whole blood should be
used

Technical Assistance:
At HiMedia we pride ourselves on the quality and availability of our technical support. For any kind of
technical assistance, mail at mb@himedialabs.com

-10°C Storage temperature
-20°C

Do not use if package is
damaged
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Disclaimer :

User must ensure suitability of the product(s) in their application prior to use. Products conform solely to the information contained in
this and other related HiMedia™ publications. The information contained in this publication is based on our research and development
work and is to the best of our knowledge true and accurate. HiMedia™ Laboratories Pvt Ltd reserves the right to make changes to
specifications and information related to the products at any time. Products are not intended for human or animal or therapeutic use but
for laboratory,diagnostic, research or further manufacturing use only, unless otherwise specified. Statements contained herein should not
be considered as a warranty of any kind, expressed or implied, and no liability is accepted for infringement of any patents.
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