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Biology 315 

2/5/20 

Exam 2 

 

1. Eukaryotic organisms have many copies (up to 1,000 per cell) of the genes that code for ribosomal 

RNA.  Yet, eukaryotes have only two copies (one on each of two homologues) of genes that code for 

ribosomal protein.  How are rRNA genes arranged on eukaryotic chromosomes?  Be specific.  Explain 

how eukaryotes can produce the thousands of ribosomes needed in each cell given this large disparity 

in gene copy number even though cells produce approximately equal amounts of rRNA and ribosomal 

protein.  Be specific.  (9 pts) 

 

2. Explain how the Hershey and Chase experiment that used T2 bacteriophage (virus) and radioactive 

labeling (
32

P and 
35

S) showed that DNA was the genetic material.  Be specific. (9 pts) 

 

3. The N terminus of a protein has the sequence Met-His-Arg-Pro-Lys-Val-Cys-Gly-Ser.  If you want to 

synthesize a DNA chain that could encode this portion of the protein, how many possible DNA 

sequences could encode this polypeptide? (9 pts) 

 

4. Describe the differences between self-termination in prokaryotes and the roles that CPA (cleavage and 

polyadenylation complex), Xrn2 and SETX play in the torpedo model for termination of eukaryotic 

transcription.  Be specific and only address transcriptional termination. (10 pts) 

 

5. Lyonization is a mechanism of dosage compensation in which one of the X chromosomes in the cells 

of female mammals becomes highly heterochromatic and inactive.  The current model for X 

inactivation involves RNA.  Describe the mechanism for how one X chromosome is inactivated while 

the other X chromosome remains active. Be specific. (10 pts) 

 

 
 

6. The antibiotic tetracycline binds to the small ribosomal subunit and inhibits translation.  From what 

you know about the small ribosomal subunit during translation, propose and briefly explain 5 

different possible mechanisms for tetracycline’s action.  Be sure to explain each mechanism you 

propose.  Clearly number the 5 mechanisms you propose.  Be concise and specific. (10 pts) 

 

7. Clearly number and briefly describe the function of 7 different proteins that are associated with the 

replisome (replication) in E. coli.  If you list the protein, you must provide a specific function in order 

to receive credit.  Be specific.  (7 pts) 

 

8. Nucleosomes pose problems during eukaryotic transcription.  Explain how this problem is solved by 

discussing histone acetyl transferase (HAT), histone deacetylase (HDAC) and the chromatin 

remodeling complex (CRC).  Be specific. (9 pts) 
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9. Explain the reactions (mechanisms) involved in aminoacylation (charging) of a tRNA molecule by 

amoinoacyl tRNA synthetase. Be specific.  (9 pts) 

 

 
 

10. a) Clearly number and describe the function of 4 specific proteins that are associated with the 

eukaryotic cell’s ability to pass the checkpoint for cell size.  B) Clearly number and describe the 

function of 6 specific proteins (different from the ones you used for cell size) that are associated with 

the eukaryotic cell’s ability to pass the checkpoint allowing it to go from G0 to S phase.  If you list the 

protein, you must provide a specific function in order to receive credit.  (Think about cell cycle 

proteins and not proteins we discussed in replication since we focused on prokaryotic replication.) (10 

pts) 

 

11 For the research projects listed below, explain, in not more than three sentences, the significance and 

overall goal of the research project.  Do not simply state the purpose of the experiment.  For example, 

do not state the significance was to sequence gene X.  Instead explain the significance of sequencing 

gene X.  Be specific. (6 pts) 

 

a. polyploidy frog project 

b. hilA Salmonella project 

c. mummichog (fish) project 

d. catalase project 

e. box turtle project 

f. queen conch project 

 

12 Part of the lyrics to an old Rod Stewart song are “I wish that I knew what I know now when I was 

younger.”  Based on what you know now, what changes would you make to your approach to this 

course to ensure you earned the grade you wanted?   What advice would you give to a friend to help 

them succeed in term BIO 315 next year?  (2 pts) 

 

 


