Key

Protein Modeling

Multiple choice (1 point each)

1. Which of the following amino acids would be most likely to act as a hydrogen bond donor?

A. tryptophan

B. tyrosine

C. phenylalanine

D. glycine

2. The name “caspase” comes from:

A. carboxy-amino spanning protease

B. cellular apoptosis starter protease

C. cysteine-aspartic acid protease

D. calcium-sulfur-phosphorus protease

3. 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

4. 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

5. What is the name of the reaction in which a peptide bond is formed?

A. oxidative‐reductive reaction

B. combustion

C. dehydration synthesis

D. hydrolysis

6. How does XIAP interact with Caspase-3?

A. XIAP is the normal substrate of Caspase-3.

B. XIAP up-regulates the function of Caspase-3.

C. XIAP and Caspase-3 act on the same target molecules.

D. XIAP inhibits the function of Caspase-3.

7. By what process do caspase zymogens become functional caspases?

A. apoptosis

B. proteolytic cleavage

C. transmembrane absorption

D. dehydration synthesis

8. If a protein is membrane bound, where would you expect to find hydrophilic amino acids?

A. On the surface of the protein, interacting with the phospholipids.

B. Buried in the protein, thereby avoiding interaction with the phospholipids.

C. Only in the alpha helices of the protein.

D. Alternating with the hydrophobic amino acids.

9. Which of the following is a target protein of Caspase-3?

A. XIAP

B. CASP3

C. PARP

D. FADD

10. Nicholas Volker's disease was caused by:

A. overexpression of Caspase-3, resulting in excessive cellular apoptosis.

B. a single-nucleotide replacement mutation in his XIAP gene.

C. DNA damage resulting from misfolded PARP proteins.

D. an addition mutation in CASP3 that rendered his caspase zymogens uncleavable.

Short answer (5 points each)

1. Summarize the process of cellular apoptosis, focusing on the proteins of this year's event as well as other major factors.



One point each for naming and correctly identifying functions of the competition proteins (Caspase-3, XIAP, Diablo, PARP) and one additional point for naming and correctly identifying functions of any of the following: Caspase-9, Caspase-7, Cytochrome c, any procaspase/caspase zymogen.



Secret bonus point for mentioning the Caspase-3/XIAP feedback loop (i.e., mutual inhibition; XIAP downregulates Caspase-3 directly, while Caspase-3 cleaves Caspase-9 to prevent XIAP binding to it).

2. Draw the structure of an amino acid (using R to represent the sidechain, and labeling each atom).

3. Identify these amino acids.



Phenylalanine;



tryptophan


 


 

