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Multiple Choice Questions. One correct answer per question. (1 mark each) 

1. Serine proteases contain a catalytic triad made up of: 
 

a. EKS 
b. EHS 
c. D(Zn+)S 
d. DHS 
e. D(H2O)D 

 
 
2. RNA is structurally diverse when compared to DNA, which is a result of: 
 

a. Expansion of the building block repertoire 
b. Wobble 
c. Introduction of chemical functionality into major and minor grooves 
d. The non-coding nature of some of the cellular RNA population 
e. All of the above 

 
 
3. What are the correct identities of the RNA secondary structures in the non-coding 
RNA shown below? 

 
a. A=internal loop, B=juntion, C=hairpin loop, D=bulge, E=internal loop 
b. A=junction, B=bulge, C=hairpin loop, D=coaxial stack, E=internal loop 
c. A=bulge, B=internal loop, C=hairpin loop, D=coaxial stack, E=internal loop 
d. A=internal loop, B=coaxial stack, C=hairpin loop, D=bulge, E=junction 
e. A=junction, B=internal loop, C=hairpin loop, D=coaxial stack, E=bulge 

 
 
 
 



Questions 4 and 5 refer to the figure below. 

 
 

4. What is the correct definition of each type of interaction of counterion with RNA 
backbone? 
 

a. 1=diffuse, 2=outer-sphere, 3=inner-sphere 
b. 1=outer-sphere, 2=inner-sphere, 3=clathrate 
c. 1=clathrate, 2=outer-sphere, 3=diffuse 
d. 1=inner-sphere, 2=outer-sphere, 3=diffuse 
e. 1=diffuse, 2=clathrate, 3=outer-sphere 

 
5. Which of the three types of counterion-RNA interactions is more likely to have a 
negligible ΔGhyd and the smallest magnitude ΔGion-RNA? 
 

a. 1 
b. 2 
c. 3 
d. 2 & 3 would have the same ΔGhyd and ΔGion-RNA 
e. All counterion interaction types would have the same magnitude ΔGion-RNA 

 
6. Which of the following is not a difference between protein and RNA folding 
processes? 
 

a. Counterions are necessary for RNA folding due to the anionic RNA backbone, 
where the protein backbone is not formally charged 

b. The thermodynamics of protein folding requires protein aggregation to achieve 
stable misfolded structures, whereas the base pairing in RNA allows misfolded 
structures to readily form with lower free energy than the native structure. 

c. Some protein folding can occur through 2-state kinetic models, where RNA 
necessarily folds through multistate pathways with several interchangeable 
stable intermediates. 

d. Backbone interactions drive protein folding, but limit RNA folding unless 
adequately neutralized 

e. Protein and RNA folding is driven by a hydrophobic collapse event that precedes 
achievement of the native folded structure. 



For questions 7 to 9, consider the metabolic pathway show below that converts 
substrate A to B with the enzyme A-ase, B to C with B-ase(I), and so forth.  

 
7. What is the mechanism of regulation of A-ase? 
 

a. Positive allostery 
b. Feedback Inhibition 
c. Isoenzymes 
d. Reversible Covalent modification 
e. Proteolytic Activation 

 
8. What is the mechanism of regulation of C-ase? 
 

a. Positive allostery 
b. Feedback Inhibition 
c. Isoenzymes 
d. Reversible Covalent modification 
e. Proteolytic Activation 

 
9. What is the mechanism of regulation of B-ase? 
 

a. Positive allostery 
b. Feedback Inhibition 
c. Isoenzymes 
d. Reversible Covalent modification 
e. Proteolytic Activation 

 
 
10. Which of the following is not a nucleophile? 
 

a. alkoxide 
b. carbanion 
c. thiolate 
d. amine 
e. carbonyl 
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