Protocol: Agarose gel electrophoresis

Purpose of Procedure: Separation of DNA fragments of different sizes

Reagents Required: 
TPE (Tris/phosphate/EDTA):10x stock solution: 

 108 g Tris base 

 15.5 ml of 85% (1.679 g/ml) phosphoric acid 

  40 ml of 0.5 M EDTA (pH 8.0), 

make up to a total volume of 1 litre.

NB: Tris Borate can be used as a substitute but NOT if you intend to ligate the products. Borate inhibits ligation and it is NOT removed by gel extraction kits.

The working solution is usually 0.5x TPE i.e. 45 mM Tris-phosphate/1 mM EDTA. 

Ethidium bromide (10 mg/ml, this is a 10,000 X stock solution)

DNA sample loading buffer (40% sucrose, 0.25% bromophenol blue; or bromophenol blue/xylene cyanol)
agarose
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Hazardous Chemicals Employed:
ethidium bromide
glacial acetic acid
Procedure
1. Clean a tank, a gel tray and a comb of suitable size for the gel to be run. Tape up both ends of the gel tray with masking tape, or place the tray in the electrophoresis tank such that the rubber gaskets seal it.

2. Make up a solution of agarose in 0.5 x TPE buffer. The exact percentage agarose solution depends on the size of DNA being electrophoresed. For fragments of DNA less than 2 kbp use a 1.5% gel. For fragments between 2 and 8 kbp use a 1.0% gel. For anything over 8 kbp use a 0.7% gel. for a mini-gel format, 80mls is a sufficient gel volume.
3. Heat this for 90 seconds minutes at maximum power until it has fully dissolved. Care with this. Agarose solutions can “bump” and easily boil over. Use a suitable gauntlet to protect yourself. Allow to cool (or run the vessel under the cold tap) until hand-hot.

4. Dissolve into this ethidium bromide.

A 1:10,000 fold dilution into the agarose solution is appropriate, i.e. 8 μl per 80 ml of gel. Record your ethidium usage on the sheet on the fridge door.
NB. The dissolution of ethidium bromide into the hot agarose solution should be performed in the fume cupboard. Ethidium bromide is a nasty mutagen.

5. Pour into the gel tray. NB. Do this in the fume cupboard as well. Leave to set in the fume hood.

6. Just prior to loading remove the comb carefully without breaking the gel. Remove the tape as well.

7. Insert the gel tray and fill the electrophoresis tank with 0.5 x TPE buffer until the gel itself is submerged to a depth of about 1 mm. The TPE buffer can be supplemented with a 1:20,000 dilution of ethidium bromide if required (produces better staining).
8. Load gel standard and samples:

· Mix samples and standards with DNA loading buffer. Use 1 parts loading buffer to 5 parts sample/reference. ie. the loading buffer is a 6x solution.
· The different sample buffers contain different dyes. Essentially it matters very little which you use.

· Load samples with care. Take care not to disturb the gel.

9. DNA will migrate towards the anode being anionic (-ve charged). Ensure you have connected the electrodes up correctly, and electrophorese for ca. 45 minutes hour at ca. 100 V.

10. Photograph the gel - if requiring fragments from the gel take as brief an exposure as possible!! Do this by placing in the light box and using the white light settings to scale the gel. Then, set the exposure time to its smallest interval and turn on the UV light. As soon as you get a picture, press “FREEZE” and then turn the UV lamp off. Exposure to UV light can cause DNA adducts to form.

11. Discard the gel in the bin. 
12. Ethidium bromide containing buffer can be discarded in the sink. Rinse the sink, the tank and the gel tray to ensure there is no trace of ethidium and leave to dry. Put the tank and tray away later that day!
