Isolate DNA from plant tissue

Procedure

1. Chop the onions into small pieces.

2. Add 3 g of salt to 10 cm3 of washing up liquid in the beaker and make up to 100 cm3 with water.

3. Add the chopped onion to the beaker with the salty washing up liquid solution and stir.

4. Put the beaker in the water bath at 600C for exactly 15 minutes.

5. Cool the mixture by standing the beaker in the ice-water bath for 5 minutes, stirring frequently.

6. Pour the mixture into the blender and blend it for no more than 3 seconds.

7. Carefully filter the mixture into the second beaker.

8. Transfer about 10cm3 of this filtrate into the boiling tube.

9. Add 2-3 drops of protease to the filtrate and mix gently.

10. Trickle about 10cm3 of the alcohol, straight from the freezer, down the side of the boiling tube, to form a layer on top of the filtrate. Leave the tube for a few minutes without disturbing it.

11. Observe any changes that take place at the interface of the alcohol and the filtrate.

12. Using the glass rod, gently draw the DNA out from the alcohol.
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Background Information

Reasons for the main steps in the activity:

Chopping the onions

The physical chopping breaks the cell walls and allows the cytoplasm to leak out.

Adding the washing up liquid

Breaks down the lipids in the phospholipids bilayer and causes the protein in the membranes to break apart. This results in the release of the nuclear material from the cell.

Adding the salt

Once the cell is destroyed the ion levels within the cell change. The proteins in the membranes, which have been exposed by the detergent, are now positively charged. These naturally attract the negatively charged phosphate groups in DNA. The salt minimises the attractive forces between the DNA and protein by shielding the DNA molecules, causing them to clump together.

Heating the mixture to 60oC for exactly 15 minutes

Causes DNAases released from the lysosomes, to be broken down. After 15 minutes DNA itself will be broken down.

Cooling the mixture

Decreases the rate of chemical reactions, slowing down the action of any remaining enzymes before they destroy the DNA.

Blending

Further destroys cell walls and membranes. Causes DNA to be released. Blending for more than 3 seconds shears the fragile DNA strands.

Adding protease

Breaks down the proteins associated with DNA.

Filtering

Strains all the large cellular debris out of the mixture. DNA passes through the filter with the liquid.

Using ice cold ethanol

Ethanol forms a layer on top of the onion filtrate. The alcohol tends to draw the water out of the DNA molecule, making it less dense. It is now found at the interface of the two liquids. DNA is insoluble in freezing cold ethanol but soluble in alcohol at room temperature.
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Add ice cold ethanol – DNA insoluble in ice cold ethanol
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