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Biology 150: 4th in-class examination



Name_______________________

April 19, 2017

Indicate the lab you are registered in:   

Thursday, 9:00-11:50 ______; Thursday, 11:00-12:50 ______; Thursday, 2:00-3:50 _______
Answer the questions in the space provided and you may also use the back of the page to complete your response. There are xx questions worth a total of 50 points (plus four points in bonus questions). The point value of individual questions appears in parentheses.

Note: a copy of the genetic code is printed on the last page.
1. Describe transcription. Where does it start? What does it? Where does it end? (3)

2. What three things happens in RNA processing? Which RNA(s) is(are) subject to processing? (3)

3. Describe and/or diagram the events of translation. In what order do the components come together? How is protein amino acid sequence determined? How is translation terminated? (4)

4. Describe the method used by Marshal Nirenberg and Har Gobind Korana to determine the genetic code. What was the first codon determined?  (3)

5. Assume the following sequence represents one end of a mRNA (shown 5' to 3'):

methyl-GGAAGGAGGUAACACAUGCCUUCCUUAACUGCGGAGGAUAAA....

a) list the first 3 amino acids that would appear in the resulting peptide. Hint: where does transcription start? (1) Hint: where does translation start?

b) list the anti-codons, in order, of the first 3 tRNAs involved in the synthesis of that peptide (1)

6. Describe the role of the signal recognition particle in determining the sub-cellular location of some proteins? (3)

7. Missense, nonsense, and silent mutations are all consequences of what kind of mutation? How do they differ from each other? The mutation resulting in sickle-cell disease is an example of which of these? (3)
8. Describe and/or diagram the lac operon. Name and indicate the relative location of the different elements. Describe how changing lactose concentration alters function. (4)

9. How do inducible and repressible operons differ? (1)

10. Describe how transcription activators work. Specifically, describe the role of CAP (Catabolic Activator Protein) in upregulating some genes and down regulating others. What is the role of cAMP? (5)
11. How does heterchomatin and euchromatin differ. How is acetylation involved? (3)

12. Describe (and or diagram) the role of enhancers, transcription factors, mediator proteins, DNA-bending proteins, and activators in eukaryotic gene expression. (5)

13. How is interphase subdivided? (1)

14. List the events of prophase. (5)

15. In what phase of mitosis do the chromatids separate. (1)
16. Name and describe the two forms of cytokinesis. (4)

Bonus questions:
1) Today it is routine to compare the DNA sequences of different species using the accumulation of mutations to determine how close the evolutionary relationship. It is evident in such work that mutations accumulate more slowly within the coding region of some genes than that of others (e.g. some genes are much more “evolutionarily conserved” than others). Why do you suppose that might be true? (1)

2) Compared to individual gene sequences, however, the genetic code is spectacularly evolutionarily conserved. 

a) describe how a mutation to an organisms DNA might result change in a change to the genetic code (1)

b) explain why it might be that essentially never happens  (2) 
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