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PLEASE NOTE THAT 4 PROTOCOLS ARE INCLUDED FOR INFORMATION.

You can use the method described in this protocol to carry out four scenarios: 

· DNA profiling and the conservation of British orchids

· DNA profiling and reforestation projects

· DNA profiling and Japanese knotweed

· DNA profiling and potato variety identification
Before you start this practical, you should ensure that you are familiar with the structure of DNA, the use of restriction enzymes, the theory of gel electrophoresis and its use in DNA profiling.  You should have read the scenario you have been allocated.

Practical Protocol

Materials

Per individual or group

6 tubes dried restriction enzyme BamH1 (blue tubes with separate caps)

2 microsyringes + microsyringe tips (white)

Marker pen

Disposal jar

Foam microtube rack

DNA samples

 - Orchid scenario: G1; G2; G3; N4; N5; N6

 - Reforestation scenario: A1 (area to be reforested); A2; A3; A4; L (DNA ladder)  

 - Japanese knotweed scenario: K1; K2; K3; K4; G1; L (DNA ladder)

 - Potato variety scenario: P1 (potato under test); P2; P3; P4; L (DNA ladder)

Loading dye (LD)

Agarose gel 

Electrophoresis tank

Comb

Carbon fibre electrodes

3 x 9 V batteries or NCBE 36 V transformer

Leads with crocodile clips

Stopwatch

To be shared

Water bath at 37°C

TBE electrophoresis buffer

Water

Azure A dye

Method

Dispensing the DNA samples

1. Place a clean tip on the microsyringe – ensure that you know how to use the microsyringe.

2. Orchid scenario: Put 20 µL of G1 into a tube containing dried restriction enzyme.
Reforestation project scenario: Put 20 µL of A1 into a tube containing dried restriction enzyme.

Japanese knotweed scenario:  Put 20 µL of K1 into a tube containing dried restriction enzyme.

Potato variety scenario:  Put 20 µL of P1 into a tube containing dried restriction enzyme.

3. Mix the liquid and dried enzyme carefully by drawing the liquid up and down a few times.  The liquid in the tube should have a distinct blue hue, but there should be no concentration of dye at the bottom of the tube.

4. Cap the tube tightly with a lid.

5. Write the number of your sample and your initials on the tube with a waterproof pen.  Write near the rim/on the lid where the number is less likely to rub off.

6. Repeat steps 2 – 5 for the other DNA samples in your scenario.  Make sure you use a fresh pipette tip for each.

7. Put your samples in a floating rack.

Incubation

8. Check that the tubes containing the DNA are firmly capped, then incubate them in a water bath at 37°C, for between 30 and 45 minutes.  Make sure that the tube is pushed through the float so that the bottom of the tube is submerged and the DNA/enzyme mixture can reach the required temperature.
Preparing the gel
9. If it has not already been done, use a boiling water bath to melt some agarose gel (0.8% w/v made up in TBE buffer).  Swirl the liquid and check that no lumps or fibres of undissolved agarose remain.  Store the molten agarose in a water bath or incubator at 55°C - 60°C until it is needed.
10. Place a six-toothed comb into the slot at one end of the gel tank, then place it on a level surface.  This is necessary because if the gel sets at an angle, the DNA fragments will not run evenly through the gel.

11. Taking care not to scald yourself, swirl the beaker, and pour just over 10 cm3 of molten agarose into the gel tank so that it flows under and between the teeth of the comb.  Try not to add too much agarose – you need a flat gel, not one that curves.  If you spill agarose solution into the areas at either end of the tank, just leave it to set – you can scoop it out later once it has set.

12. Leave the tank undisturbed for 20 – 30 min, until the gel hardens (the gel will turn opaque as it sets).

Loading the gel

13. Pour slightly more than 10 cm3 TBE buffer solution onto the gel tank.  The liquid should just cover the surface of the gel and flood into the areas at either end.

14. Very gently ease the comb from the gel, allowing the buffer solution to fill the wells left behind.  Take care not to tear the wells as you pull out the comb.

It is easier to see what you’re doing if the gel tank is placed on a dark surface, such as a piece of black paper.
15. Put a clean tip on the microsyringe.  Add 2 µL of loading dye to the tube containing the DNA that you wish to load.  Mix the dye and the DNA sample thoroughly by drawing the mixture up and down in the microsyringe tip.

16. Pipette the mixture of loading dye and DNA into one of the wells, holding the tip above the well but under the buffer solution.  Take great care not to puncture the bottom of the well with the microsyringe tip.

17. Make a note of which DNA you have put into each well (write on the side of the gel-tank with a marker pen if necessary).

18. Repeat steps 15 – 17 with your other digested DNA samples.  To avoid cross-contamination, use a new tip for each sample.

19. Add 1μg of DNA ‘ruler’ or ‘ladder’ to one of the six wells in each tank.
‘Running’ the gel

20. Fit one electrode at each end of the tank.  Join the electrodes to the wires attached to the transformer. Alternatively batteries and wires with crocodile clips may be used.  Sufficient batteries in series should be used to give no more than 36 V.  Ensure that the positive terminal is connected to the electrode furthest from the wells.

21. Check that contact is made between the buffer and the electrodes (add a little more TBE buffer if necessary).  Bubbles should be seen coming from both electrodes if current is flowing.
22. Leave the gel to run.  At 36 V, it will take about two hours for the gel to run.  In a warm room, it may be necessary to put the gel tank in a plastic bag to reduce evaporation of the buffer.  Alternatively, you can use a 6-toothed comb as a lid over the gel tank.

23. Disconnect the batteries once the blue loading dye has reached the end of the gel.  If you leave the batteries connected, the DNA will run off the end of the gel!

24. Rinse the crocodile clips in tap water and dry them thoroughly to prevent corrosion.

Staining the DNA

25. Remove and dispose of the electrodes.  Pour off the buffer solution (this may be re-used several times but it will not last indefinitely).

26. Wear protective gloves to prevent the stain from touching your skin.

27. Leave the gel in the tank.  Pour about 10 cm3 of Azure A stain on to the surface of the gel.

28. Leave it for exactly 4 min, then return the stain to the bottle for re-use. (Like the buffer, this DNA stain can be re-used several times before you need to replace it.  However, you may find that older stain needs to be left on the gel for a little longer than four minutes.)

29. Rinse the surface of the gel very carefully with cold distilled or deionised water.  Pour the water away.

30. Put the gel tank in a plastic bag, to prevent the gel from drying out, then leave the gel to ‘develop’ overnight.

Results

31. Draw a diagram of the gel

Below your diagram, answer the questions that relate to the scenario on which you were working.

DNA profiling and the conservation of British orchids

1. What conclusions can you draw about the relationship between the orchids Epipactis youngiana and Epipactis helleborine?

2. Account for any differences that you notice in the profile of the DNA samples of orchids from Glasgow and Newcastle.

3. Explain the importance of being able to characterise existing species and identify new ones.

DNA profiling and reforestation projects

1. From which area would you select seed for the reforestation project you were given?

2. Explain why seeds of the same species show different genetic profiles.

3. Suggest two ways in which knowledge of the genetic diversity of trees could be used.

DNA profiling and Japanese knotweed

1. What conclusions can you draw about the relationship between the Japanese knotweed plants from different areas of the United Kingdom?  

2. What does the DNA profile of these plants tell you about their family history?

3. Suggest a reason why knowledge of the genetic make-up of Japanese knotweed may help scientists find improved methods for its control.

DNA profiling and potato variety identification

1. What conclusions can you draw about the accuracy of labelling of the potato that you tested?  

2. Explain why different examples of the same species show different genetic profiles.

3. Suggest three reasons why knowledge of the genetic make-up of different potato varieties may prove useful.

*
*
*
*
*
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