MassBioEd Workshop
DIY Biotech: Building & Using Homemade Biotech Equipment


Soap Dish Electrophoresis Box

Many molecules, like DNA, proteins and dyes, have a net electrical charge – either positive or negative.  Therefore, they will move towards an opposite charge and away from a like charge.  When set up in an electrophoresis box with a negative charge at one end and a positive charge at the other end, these molecules will travel through an agar block from one end to the other.  Any differences in their size, shape or charge will cause them to move at different speeds, allowing you to see this difference. 

In this activity, you will make an electrophoresis box with some easy to find household materials.

The Box

Any small rectangular box that will hold a hot liquid will do.  For our box, we will use a travel soap dish.  These can be picked up at any department store or bargain outlet.

1. Cut two pieces of aluminum foil about two inches square.  Bend one aluminum foil square over each end of the box, letting some of the foil extend about a half inch over the bottom of the box.

2. Attach 5 to 7 9V transistor batteries together – positive end joined to negative end.  This is your power supply.
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3. Attach an alligator clip to each side of the box – making sure it is in contact with the aluminum foil.  When you are ready to run your gel, you will attach the other end of the alligator clips to the battery unit.

4. To make the holes – or wells – in the gel where you will load your sample, cut out a comb from the Styrofoam that meat comes packaged on.  The comb should rest on the sides of the box and the teeth should be long enough to enter the gel but not reach to the bottom of the box.

The Gel

To run the experiment, you will need to make the agar gel that your samples will run through, and a buffer solution to carry the electric charge.
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The Gel  The gel is made from agar powder and water.  Agar powder can be purchased at many health food stores.  Fifty grams should cost under $10.00.

1. Mix 1 g of agar powder with 100 mL of water.  Heat to melt the agar.  You can do this in a small sauce pan.  You can also put the mixture in an erlenmayer flask and heat it in boiling water in the hot pot.

2. Once the agar is completely melted, a matter of only a few minutes in boiling water, remove from the heat.  Place the comb near one end of the box and pour the melted agar into the box.  Let the gel solidify, then pull out the comb, creating the wells where you will add your sample.

The Buffer

Add a pinch of table salt to a liter of tap water.  To this, add 3g (about ¾ teaspoons) of baking soda.  Pour some of this salt solution into your gel box – covering the gel by about 1mm.Running the gel.  Pipet your sample into the wells and connect your alligator clips to the battery unit – attaching the clip furthest from the wells to the positive side of the battery.
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