  Science in Motion 
Name_________________________________________________ Date: ___________ Class Pd: _____
Agarose Gel Electrophoresis with Food Color 
Agarose gel electrophoresis can resolve molecules based on charge, size, and shape. In this laboratory you will use gel electrophoresis to separate molecules present in different food color mixtures. 
Materials and Equipment 
For each team (four individuals):
Micropipettes and tips to load dye samples. 
Various dye mixtures in scintillation vials:
Green
Blue
Red
Yellow
Unknown X
Unknown Z

Large weighing tray
For the class:
Electrophoresis units and power supplies 
0.8% agarose in 1X TBE (melted) 
1X TBE Buffer for electrophoresis units 
Microwave to melt the agarose 

Preparing the agarose gel 
1. Put the black rubber dams on the sides of the gel deck.  Be careful to work them on slowly so you don’t damage the deck.
2. The gel will be melted in a microwave.  Careful it may be very hot!  It should be hot to the touch but not painfully so.  If it is too hot, cool the outside of the bottle of gel by running water on it until you can hold your hand on it.
3. Carefully pour heated agarose into gel deck until the gel comes close to the top.  Do not overfill. 
4. Put the deck out of the way and wait for the agarose gel to solidify.  Do not move it until it has hardened.
5. Carefully remove black casting dams and comb.
6. If the electrophoresis unit does not already contain buffer, pour buffer in both wells and so that it covers the center section. 
7. Place the gel deck containing the gel in the electrophoresis unit.  Add buffer carefully so that the fluid level slightly covers the gel.
Pipetting Technique

1. Depress the operating button to the first stop.
2. Immerse the tip slightly and release the operating button slowly.  The tip should be filled.  
3. Withdraw the tip from the solution, and wipe any drops from the outside of the tip.
4. Deliver the liquid by gently depressing the operating button to the first stop.  Then after a delay of about a second, continue to depress the operating button all the way down to the second stop.
5. Withdraw the tip.
6. Release the operating button to the ready position.

DO NOT LAY THE MICROPIPETTE FLAT WHEN IT HAS A TIP ON IT!  THIS COULD CONTAMINATE THE PIPETTE

Loading the samples 
1. Fill the electrophoresis chamber with buffer so the buffer just covers the center section.
2. Place the gel in the plastic gel bed and insert it in the electrophoresis chamber.
3. Load the wells with the dye samples (R,Y, B, G) and the unknowns (X and Z).
Record which sample is in which well on your lab sheet.
4. Carefully add buffer until it covers the gel.  When done, place the lid on the chamber.
5. Make sure the power source is unplugged.
6. Attach the cables from the chamber to the power source (red to red and black to black).  Set buttons to low and volts.
7. Get an instructor to approve your set up and allow you to plug in. The instructor will give you a setting to use of 130 to 156volts.
8. Run for at least 10 minutes.
9. Unplug, take off the lid, and take out the gel bed containing the gel and place it on a paper towel.
10. Place the gel in the trash and leave the buffer in the chamber.


Analyzing the gel 
1. Carefully dry the bottom of the gel bed and carry the bed containing the gel to a light box. 
2. Place the gel on the plastic and turn on the light box by holding down the switch for three seconds. 
3.  Draw in your results on your data sheet. Be sure that you show the bands of color moving toward the correct pole (red –positive, black-negative).
4. Use colored pencils to record your results in the diagram below.




BLACK (negative)
[image: dyes]
RED (positive)
	Lane Number
	Sample

	1
	____________________

	2
	____________________

	3
	____________________

	4
	____________________

	5
	____________________

	6
	____________________

	7
	____________________

	8
	____________________





Analysis Questions 
1. What is the purpose of gel electrophoresis? 
2. What do you think are some factors determine the distance molecules move though the gel? 
3. In DNA fingerprinting, gel electrophoresis is used.  A sample of a person’s DNA is cut at specific sites using substances called restriction enzymes.  The resulting fragments are of different lengths that are characteristic of the individual the DNA came from.  What is the role of the gel electrophoresis in DNA fingerprinting? 
4. Toward which poles (+ or -) on the electrophoresis apparatus did the dyes move?
5. What charge do the dyes have?
6. What color dyes (different pigment molecules) make up each of the food colors you used?
Green-
Blue-
Red-
Yellow-
7. What were the unknowns? (hint-each unknown is composed of a mixture of 2 knowns- red, yellow, blue, green)
X-
[bookmark: _GoBack]Z-
8. What color pigment moved the farthest through the gel and why did it go the farthest? 
9. What pigment showed the least movement?
10. What are some practical uses of gel electrophoresis?
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