Cheap & Easy Operon
Paulette Unger

Modified from lesson by Kristen Daniels Dotti
Materials:

· 1 long cardboard tube (paper towel roll or wrapping paper roll)

· 1 short cardboard tube (toilet paper roll)

· 7 colors of electrical tape or construction paper

· packing peanuts (can be used to represent RNA polymerase)

· small ball 

· sharpie

· scotch tape & masking tape

· scissors

· Velcro

Procedure:

For the repressible operon, use the prokaryotic tryptophan operon as an example:
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1. Each end of the long cardboard tube should feature an unlabeled/untapped section to show the continuation of the DNA strand

2. Wrap spirals of colored electrical tape (or construction paper) where each of the five gene domain regions would be found (trpE-trpD-trpC-trpB-trpA), using a different color for each domain.

3. Use another color to tape in the regulatory gene (trpR) region as far upstream of the promoter region as possible.

4. Using a Sharpie, mark on the tube where the repressor will bind, in the operator region. (make corresponding marks on the toilet paper roll so they will match up later)

5. On the bottom of the repressor protein (toilet paper roll), carefully cut a circle out about the size of the small ball so that it can be wedge in there.

6. Use masking tape to write the word tryptophan on the ball. 

7. Use the sharpie to write repressor protein on the toilet paper roll.

8. Now label the various parts of the long cardboard tube using a Sharpie: “regulatory gene – trpR”, “promoter/operator”, “trpE”, “trpD”, “trpC”, “trpB”, and “trpA”

9. Place Velcro tabs on the parts of the operator and repressor protein that you  marked earlier so that they can fit together, without being held in place

For the inducible operon, use the prokaryotic lactose operon as an example:
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1. Each end of the long cardboard tube should feature an unlabeled/untapped section to show the continuation of the DNA strand

2. Wrap spirals of colored electrical tape (or construction paper) where each of the five gene domain regions would be found (lacZ-lacY-lacA), using a different color for each domain.

3. Use another color to tape in the regulatory gene (lacl) region as far upstream of the promoter region as possible.

4. Using a Sharpie, mark on the tube where the repressor will bind, in the operator region. (make corresponding marks on the toilet paper roll so they will match up later)

5. On the bottom of the repressor protein (toilet paper roll), carefully cut a circle out that is a little too wide for the small ball so that it can’t be wedge in there. You want the repressor to have 2 shapes, one that matches up with the operator perfectly when the inducer is NOT present and one that remains bent (distorted shape) when the inducer is present and attached

· to do this bend the toilet paper roll (without tearing it in half) and place 2 small pieces of velcro on either ends and then 2 similarly sized velcro on the small ball so that when the toilet paper roll is bent it can attach to the ball.


6. Use masking tape to write the word allolactose on the ball. 

7. Use the sharpie to write repressor protein on the toilet paper roll.

8. Now label the various parts of the long cardboard tube using a Sharpie: “regulatory gene – lacl”, “promoter/operator”, “lacZ”, “lacY”, and “lacA”

9. Place Velcro tabs on the parts of the operator and repressor protein that you  marked earlier so that they can fit together, without being held in place

