Name: _______________________________

Toober Folding Exercise


Refer to chapter 5 in your textbook, Biology, 7th Ed, for background information on proteins and protein folding.

1. Begin by placing the tacks at equal distances along the toober (order doesn’t matter): Place one tack at each end of the toober, then one in the middle.  Halfway between each tack, place another tack.  You should now have 5 tacks placed on the toober.  Once again, place another tack halfway between each pair of tacks.  You should now have 9 tacks on the toober.  Finally, distribute the remaining 8 tacks halfway between each pair of tacks.

2. You have modeled the primary structure of a protein.  The tacks represent the protein subunits, which are called _______  ________.

3. Compare the sequence of your protein with that of your classmates.  Even though you all started with the same number and color of tacks, are your sequences the same?  ____  

4. Next, you need to fold your protein into a three-dimensional structure.  To do this, you must follow the rules of protein folding:

a. Yellow tacks represent hydrophobic side chains; these will avoid the water in the cell.  Will these be on the inside or the outside of the protein?  _________

b. The white tacks are polar side chains, which like to interact with water.  Will these be on the inside or on the surface of the protein?  _____________

c. Blue and red tacks represent positively and negatively charged side chains.  These will interact with each other (opposite charges attract).

d. The green tacks represent cysteine residues, which CAN but don’t always form disulfide bonds.  Can you fold the protein to follow all of the rules above and still form a disulfide bond (two green tacks interacting)?

e. The clear tack represents a praline, which causes a sharp bend in the protein.

f. Finally, your goal is to have a nice, compact globular protein.  

5. After folding your protein, compare it with your classmates.  Are any of the proteins folded identically?  _______  What ultimately determines HOW the protein is folded?  ___________________________________________

6. If your protein were an enzyme, identify a spot that could be the active site (a pocket in the surface is a likely spot).   Sketch your protein and the mark the active site:

7. If you change the pH of the solution the protein is in, it will affect the charge on the positive and negative side chains (blue and red tacks), so that they will no longer interact.  Model a change in pH in your toober.  Draw the changed shape of the protein below:

8. What happened to the active site of the protein when you changed the pH drastically?

9. What happened to the enzyme activity when the pH was changed?  Explain.

