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1. HISTORY / BACKGROUND

1.1 Background

Six DNA extraction methods were compared to determine the optimal procedure for potato leaf including: spin columns (DNeasy®, NucleoSpin®), magnetic resins (ChargeSwitch®), non-kit (CTAB-based), and proprietary reagents (DNAzol®, AquaGenomic™). There was no significant difference between methods in terms of quality based on PCR, but DNA yield was significantly higher using the AquaGenomic™ and CTAB methods. The AquaGenomic™ solution protocol was selected because it was a more rapid and simple procedure for extracting high yields of quality DNA.

This method 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

AquaGenomic™ is a multifunctional aqueous solution for the isolation and purification of genomic DNA for further downstream analysis such as PCR based procedures for the isolation of transgene flanking regions in GM crops.  
3. SCOPE

To provide high yields of quality DNA extracted from potato leaf material.

4. DEFINITIONS AND ABBREVIATIONS

DNA, Deoxyribonucleic acid
dsDNA, double-stranded DNA

EDTA, Ethylenediaminetetraacetic acid
GM, Genetically-modified
N2, Nitrogen
PCR, Polymerase chain reaction
TE, Tris-EDTA
UV, Ultra violet
5. Principle of the method

In one step, AquaGenomic™ solution functions to lyse cells, extract the DNA, and precipitate cell debris within 30 minutes. The protocol is simple, fast and scalable and can be used to isolate genomic DNA from various sources such as plant or animal tissues, blood, cultured cells, and soil.

6. MATERIALS AND EQUIPMENT

6.1 Chemicals

Liquid Nitrogen

Can cause burns and frost bite 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. 

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.
Tris base (Trizma Base). Sigma Aldrich, 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 (SDW) used throughout was molecular biology grade and pre-sterilized from Sigma, Cat No. W4502.
6.3 Solutions, standards and reference materials

RNase A (100mg/ml), Qiagen Cat No.19101
Ethidum Bromide aqueous solution (10mg/ml), Sigma Cat No. 1510 
6.4 Commercial kits

AquaGenomic™ Aqueous solution, Mo Bi Tec Cat No. 2030MT. 
Quant-iT™ PicoGreen® dsDNA Assay kit, Molecular Probes™, Invitrogen Cat No. P7589.
6.5 Plasticware

Axygen Scientific TF-400-L-R-S 0.2-10ul "MAXYMum Recovery" Filter Tips for P-2 or P-10, Racked, Pre-Sterilized.
Axygen Scientific TF-20-L-R-S 2-20ul "MAXYMum Recovery" Filter Tips for P-20, Racked, Pre-Sterilized. 
Axygen Scientific TF-200-L-R-S 50-200ul "MAXYMum Recovery" Filter Tips for P-200, Racked, Pre-Sterilized. 
Axygen Scientific TF-1000-L-R-S 200-1000ul "MAXYMum Recovery" Filter Tips for P-1000, Racked, Pre-Sterilized. 

Blue polypropylene (autoclavable) pellet pestle, Sigma Cat No. Z359947.
Eppendorf® Safe-Lock® 0.5ml microcentrifuge tubes volume 1.5 mL, Sigma Cat No.

T8911.

Eppendorf® Safe-Lock® 1.5ml microcentrifuge tubes volume 1.5 mL, Sigma Cat No. T9661.

6.6 Equipment

Bench-Top Microcentrifuge, Eppendorf Centrifuge Model No. 5415D.
Gilson PIPETMAN® single-channel pipettes (P-1000, P-200, P-20, P-10, P-2), Anachem.

Grant SUB Aqua 5 water bath (5-litre).

NanoDrop® ND-1000 Full-spectrum UV-Visible Spectrophotometer (Thermo Scientific).
Vortex-Genie 2, Model G560E, Scientific Industries Cat No. SI-0256. 

7. PROCEDURES

7.1 Sample preparation

Laboratory coat, gloves and safety glasses should be worn while performing this procedure. Observe local safety rules. Step 1 should be carried out quickly to minimise DNA degradation.
DNA can be extracted from fresh leaf material of various stages of growth or samples that have been stored in the freezer and then weighed prior to extraction.

Preparation of genomic DNA from potato leaf material.

The following are the steps used to extract DNA from potato leaf material following the recommended procedure from the manufacturers of the AquaGenomic™ Aqueous solution. This procedure can be scaled up to extract DNA from any suitable weight of plant tissue by increasing the volume (x10) of AquaGenomic™ solution accordingly.
1. Weigh out 50mg of fresh or frozen leaf material and transfer into a 1.5ml microcentrifuge tube stored on ice. Flash-freeze sample in liquid N2 using forceps and immediately grind tissue to a fine powder using a pre-chilled pellet pestle. Add x10 volume of AquaGenomic™ solution (500µl) to the ground sample and further grind tissue using the pellet pestle. Ensure no plant leaf material remains in a pellet at the bottom of the tube or remaining on the pestle.
2. Optional step recommended- Add 1µl of RNaseA (100mg/ml) to homogenized sample, mix on a vortex mixer for 3 secs, pulse spin tubes using Microcentrifuge and then heat suspension in a water bath at 60oC/5m. 

3. Add 1/10 volume (50µl) of isopropanol to sample to reduce foaming, mix on a vortex mixer for 3 secs and heat sample in a water bath at 60oC/5m. 

4. Mix sample vigorously on vortex mixer for 30 secs before centrifuging at 16,100 x g for 4 min to pellet debris.

5. Transfer supernatant (~300µl) to a clean 1.5ml microcentrifuge tube and add x1 volume (~300µl) of isopropanol and mix on a vortex mixer for 30 secs. Centrifuge tubes at 16,100 x g for 3 min to pellet the genomic DNA. Decant to discard the supernatant.

6. Rinse the walls of tube by pipetting 300µl 70% ethanol and flick tube to wash pellet before centrifuging at 16,100 x g for 1 min. Decant to discard the ethanol and repeat the wash step. Remove residual ethanol via a pipette tip (Gilson P-20) and air dry DNA pellet for 5 min. 

7. Add 50µl sterile SDW and mix sample on vortex mixer for 20 secs. 

8. Once the DNA is suspended it can be stored short-term at 4oC or long-term at -20oC. Yields of between 10-20 µg DNA from 50 mg potato leaf can be recovered by this protocol. 

9.1 The quality and quantity of the DNA extracted from leaf tissue was routinely checked by three methods:

9.1.1 Run a 5µl DNA sample on a 1% agarose gel containing 0.001% 10mg/ml Ethidum bromide (Sigma) in x1 TBE (0.04M Tris acetate, 0.001M EDTA) to check the DNA quality and size range; a distinct band of ~25kb should be recovered. 
9.1.2 Measure the approximate concentration of DNA plus the A260/A280 and A260/A230 purity ratios in each sample using a NanoDrop® ND-1000 UV-Vis Spectrophotometer (Thermo Scientific).
9.1.3 Determine the accurate DNA quantification following the manufacturers recommendations with the Quant-iT™ PicoGreen® dsDNA Assay kit (Invitrogen). 
8. RELATED PROCEDURES 
Various other commercial DNA extraction kits (i.e., DNeasy®-QIAGEN, NucleoSpin®-Machery-Nagel, ChargeSwitch®-Invitrogen), and non-kit methods based on CTAB lysis are also suitable for recovering PCR quality DNA from potato leaf material. However, apart from the CTAB-based manual method, the yields of DNA extracted from potato leaf material were considerably lower compared to the AquaGenomic™ Aqueous solution.   
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