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1. HISTORY / BACKGROUND

1.1 Background

This plant DNA extraction method is a modified version of a method first reported by Prof. Noel Ellis of the John Innes Centre (Ellis THN (1994) Approaches to the genetic mapping of pea. In: Modern methods of plant analysis, vol 16. Springer, Berlin Heidelberg New York, pp 117–160).
This updated and modified version originates from the FSA-funded project G03026:’ Development of a standard, validated procedure for the isolation of transgene flanking regions in GM crops and detailed analysis of transgene insertion’.
2. PURPOSE

A method for the extraction of plant genomic DNA that can be used for further downstream analysis, e.g. the isolation of transgene flanking regions in GM crops using polymerase chain reaction (PCR) based procedures. 

3. SCOPE

Plant genomic DNA extracted from fresh leaf material.
4. DEFINITIONS AND ABBREVIATIONS

DNA

Deoxyribonucleic acid 

EDTA

Ethylenediaminetetraacetic acid 

EB

Extraction buffer 

GM

Genetically modified 

N2.

Nitrogen
PCR

Polymerase chain reaction 
NaCl

Sodium chloride 

SDS

Sodium dodecyl sulphate 

TE

Tris-EDTA 
Tris 

Tris(hydroxymethyl)aminomethane
 UV

Ultra violet 

5. Principle of the method

The method consists of the homogenisation of plant leaf material, the addition of an alkaline extraction buffer and cationic detergent to aid cell lysis followed by DNA isolation. After DNA isolation there is a single phenol cleanup step. The DNA is precipitated with isopropanol before washing with 70% ethanol, air drying and resuspending in Tris-EDTA buffer.
6. MATERIALS AND EQUIPMENT

6.1 Chemicals

Liquid nitrogen

Can causes burns and frostbite to exposed skin. Danger of asphyxiation in a poorly ventilated area. Use in a well ventilated area and wear appropriate personal protective equipment. Use an approved, vented container to carry liquid nitrogen. 

Tris pH8-saturated phenol stabilised with 8-hydroxyquinoline. Severn Biotech Ltd, Product code 40-1400-20

R23/24/25: Toxic by inhalation, in contact with skin and if swallowed.

R48/20/21/22: Harmful: danger of serious damage to health by prolonged exposure through inhalation in contact with skin, and if swallowed. 

R34: Causes burns. 

R68: Possible risk of irreversible effects.

S26: In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 

S36/37/39: Wear suitable protective clothing, gloves, and eye/face protection. 

S45:In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible).

Caution: Substance not yet fully tested (EU). Do not breathe vapor. Avoid contact with eyes, skin, and clothing. Avoid prolonged or repeated exposure.

Keep tightly closed.

Store at 2-8°C

Dispose of in accordance with local safety rules.
Sodium dodecyl sulphate (SDS) 20% solution. Severn Biotech Ltd, Product code 20-4002-10

R42: Harmful by inhalation and if swallowed

R36/37/38: May cause sensitization by inhalation.


R36/37/38: Irritating to eyes, respiratory system and skin


R 41: Risk of serious damage to eyes.

S26: In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 

S36: Wear suitable protective clothing.

S22: Do not breathe dust.

Buy SDS only in liquid solution. Avoid contact with eyes, skin, and clothing. Avoid prolonged or repeated exposure.

Keep tightly closed

Dispose of in accordance with local safety rules.

Ethanol absolute 100%. Sigma Aldrich, product code 32221
R11: Highly flammable.

S7: Keep container tightly closed.

S16: Keep away from sources of ignition - No smoking.

Avoid inhalation of vapour or mist.

Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic charge.

Store in cool place. Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed and kept upright to prevent leakage.

Dispose of in accordance with local safety rules.

Isopropanol (2-propanol). Sigma Aldrich, product code I9516
R11: Highly flammable.
R36: Irritating to eyes.

R67: Vapours may cause drowsiness and dizziness.

S 7: Keep container tightly closed.

S16: Keep away from sources of ignition - No smoking.

S24/25: Avoid contact with skin and eyes.

S26: In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.

Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.

Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic charge.

Store in cool place. Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed and kept upright to prevent leakage.

Dispose of in accordance with local safety rules.

Sodium chloride. Sigma Aldrich, product code S7653                      

This substance is not classified as dangerous according to Directive 67/548/EEC. Provide appropriate exhaust ventilation at places where dust is formed. Store in cool place. Keep container tightly closed in a dry and well-ventilated place.

Tris(hydroxymethyl)aminomethane refered to as Tris. Trizma is a registered trademark of Sigma-Aldrich for Tris(hydroxymethyl)aminomethane Sigma Aldrich, Trizma Base, product code T4661                                    

R36/37/38: Irritating to eyes, respiratory system and skin.

S26: In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.

S36: Wear suitable protective clothing.

Do not breathe dust. Avoid contact with eyes, skin, and clothing. Avoid prolonged or repeated exposure.

Keep tightly closed.

Dispose of in accordance with local safety rules.  

Ethylenediaminetetraacetic acid (EDTA). Sigma Aldrich, product code 431788                      

R36-52/53: Irritating to eyes, harmful to aquatic organisms, may cause long term adverse effects in the aquatic environment.

S26-61: In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. Avoid release to the environment. Refer to special instructions/safety data sheets.

Do not breathe dust. Avoid contact with eyes, skin and clothing. Avoid prolonged or repeated exposure

Keep tightly closed. 

Dispose of in accordance with local safety rules.  

6.2 Water
The water used (‘ELGA water’) was purified to 15MOhm using the ELGA Purelab Model: Option – R15 (ELGA, High Street, Lane End, High Wycombe, Bucks, HP14 3JH. UK).

6.3 Solutions, standards and reference materials

Extraction Buffer (EB)

500mM NaCl

100mM Tris-HCl (pH8) 
50mM EDTA (pH8)

The components of the extraction buffer are added to ELGA water, to the above concentrations, while stirring and the buffer sterilised by autoclaving at 120 °C for 20 minutes.

1 X Tris-EDTA (TE)

10mM Tris-HCl (pH8) 
1mM EDTA (pH8)
The TE components are added to ELGA water, dissolved by stirring and the mixture sterilised by autoclaving at 120 °C for 20 minutes.
6.4 Plasticware

Blue polypropylene (autoclavable) pellet pestle. Sigma, Cat No: Z359947.

Tips Racked Bev Grad Blue 1000 µL. Starlab (UK) Ltd, Cat No: S1110-1806
Tips Racked Bev Grad Yellow 20-200 µL. Starlab (UK) Ltd, Cat No: S1111-2821

Tips Racked Bev Grad white 10 µL Starlab (UK) Ltd, Cat No: S1111-3700
Tube Eppendorf 690 Hinge Lid 1.5 ml Sarstedt Ltd Cat No: 72-690

6.5 Equipment

Eppendorf Centrifuge Model No: 5415D. Eppendorf, 22331, Hamburg, Germany.
7. PROCEDURES

Gloves and safety glasses should be worn while performing this procedure. Steps involving phenol should be carried out in a fume cupboard. Observe local safety rules.
Steps 1 and 2 should be carried out quickly to minimise DNA degradation.

1) Place approximately 100 mg of plant leaf material in a 1.5 ml Eppendorf tube (young unexpanded leaf material gives a greater DNA yield).
2) Ensure that the tube lid is sealed. Flash-freeze the sample by dropping the tube into liquid nitrogen (N2).
3) Using long handled forceps, pre-chill the tip of a blue pellet pestle by dipping it into liquid N2 until boiling of the liquid N2 subsides. 
4) Remove a sample tube from the liquid nitrogen using forceps.

5) Working quickly to ensure that the sample does not thaw, open the sample tube and grind the leaf material to a fine powder using the pre-chilled pestle. The sample can be kept frozen by placing the bottom of the Eppendorf tube in the liquid N2 until boiling subsides.
6) Add 400 µl of extraction buffer (EB) at room temperature and mix thoroughly using the pestle. Once the EB has been added the sample can be allowed to thaw. Make sure that no plant leaf material remains in a pellet at the bottom of the tube.

7) Add 20ul of 20 % SDS and mix thoroughly by inversion or vortex.

8) Add 400 µl of phenol. Ensure that the tube lid is sealed and gently mix by inverting the tube 6-10 times until the sample solution turns to an opaque emulsion (NB. using a vortex to mix the samples at this stage can cause the DNA to shear).

9) Centrifuge the sample tubes for 5 minutes at 17,900 x g (13,000 rpm).
10) Transfer the top aqueous phase into a fresh 1.5 ml Eppendorf tube.

11)  Add 400 µl isopropanol and mix by inverting 6-10 times (NB. the precipitated DNA often can be seen at this stage).

12)  Pellet the DNA by centrifuging for 10 minutes at 17,900 x g (13,000 rpm). Note the orientation of the tubes in the centrifuge see step 15 for details.
13)  Discard the supernatant fluid.
14)  Add 200 µl of 70% ethanol, pre-chilled to – 20 °C.
15)  Place the tubes in the same orientation in the centrifuge as in step 12, so as not to dislodge the pellet, and centrifuge for 5 minutes at 17,900 x g (13,000 rpm).

16)  Discard the supernatant.

17) Invert the open tubes and stand upside down on absorbent paper towel, allow to air dry at room temperature for approximately 30 minutes to 1 hour until no liquid remains visible in the tube. 
17)  Resuspend the DNA in 100 µl of TE by incubating on ice for a minimum of 1 hour or overnight in a refrigerator at 4 °C.
18) Once the DNA is fully resuspended store it at – 20 °C.

If necessary, the DNA concentration can be determined by UV spectrophotometry and/or  quantitative agarose gel electrophoresis.
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