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Part I: Multiple Choice Questions

Directions:

There are 5 questions in this section, each worth 3 points.  Clearly print the letter of the one BEST answer to each question in the blank provided for that question.  Illegible answers will be incorrect.
_____1.  Where do zinc fingers bind on the DNA?



A.  Major groove



B.  Minor groove



C.  There is not a specific site for binding the protein onto the DNA

_____2.  Which portion of the alpha helix in the zinc finger contacts the DNA?



A.  The amino-terminal portion



B.  The carboxy-terminal portion



C.  The middle section of the helix

_____3.  Which amino acids are NOT likely to be found on the outside regions of folded protein        



structures?




A.  hydrophobic amino acids 




B.  acidic amino acids




C.  basic amino acids




D.  polar amino acids

_____4.  Which of the following amino acids plays a role in redirecting the chain of amino acids 
when it folds into its tertiary structure?
A. glutamate

B. lysine

C. proline

D. valine

_____5.  What is the major functional role of the zinc ion in the zinc finger?

A.  It is the catalytically active ion and is needed for cleaving the DNA.

B. Provides a point around which to fold a stable protein.

C. It is the binding ion for the zinc finger to attach to the DNA.

D. There is not a known function for the zinc ion at this time.

Part II: Short-answer Questions

For each of the following questions, provide a brief answer.   You may use the PDB’s Molecule of Month, the abstract of the primary citation, as well as your personal knowledge regarding protein structure and function to answer these questions.  Point value for each question is given in parentheses at the end of the question.  Tie breaker questions are indicated. The points for the tie-breaker questions will be included in the final score and may be used to determine team placement in case of a tie.

1.  What molecular forces contribute to the stabilization of protein structure?  (4 pts)

Hydrophobic interactions (1 pt)

Electrostatic interactions (salt bridges) (1 pt)
Disulfide bonds (1 pt)

Hydrogen bonds (1 pt)
2.  Zinc fingers have several arginine residues located at the bend between the alpha helix and the beta sheet.  What function might these residues have in terms of the role that zinc fingers play in our cells? (2 pts)

Positively charged amino acids that interact with the negatively charged DNA
3.  Why is it important to design a protein that has only one stable protein structure? (1 pt)

If there are other ways to fold the protein, then the other folds will compete with the desired structure and spoil the construction.  Have to have a protein design that is unstable in every other conformation and stable only in one.

4.  Why is the structure of Top7 so important in the quest to understand how proteins fold? (2 pts)

Scientists created an entirely new protein fold, and then using computational methods, designed a sequence of amino acids that they predicted would fold into this predicted structure.  This is the first protein that was designed to fold a specific way.

5.  What is the advantage of learning to design protein structures? (1 pt)

Create proteins involved in biotechnology and medicine

6.  Another designed protein, Pda8d, used zinc fingers as the basis for the design.  Explain what was done differently with this protein as compared to zinc fingers.  Why might this change be important for future applications? (3 pts)  (tiebreaker)

Pda8d was redesigned so that a zinc ion is not needed to stabilize the structure.  There is a cluster of hydrophobic amino acids located within the core of the protein and hydrophilic amino acids located on the surface.  This redesign eliminates the need for an ion to be present to stabilize the protein.  This could have ramifications in designing medicines.

7.  On the Top7 model you have designed today at the competition, we asked you to position 4 amino acids. What role do these 4 amino acids play in the structural stability of the protein? (2pts)  (tiebreaker)
The two hydrophobic amino acids (ILE) are necessary for the hydrophobic core and to have the hydrophobic interaction needed to stabilize the protein. (1 pt)
Lys58 and Glu61 are involved in an electrostatic bond (salt bridge) that stabilizes the surface region of the protein.  (1 pt)
