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Biology 150: 4th in-class examination



Name_______________________


April 22, 2015

Indicate the lab you are registered in:   

Monday, 9-10:50 ______ ;
Tuesday, 10-11:50 ______;
   Tuesday, 1-2:50 _______ ;   Tuesday, 3-4:50 ______

Answer the questions in the space provided and you may also use the back of the page to complete your response. There are 14 questions worth a total of 50 points (plus a three point bonus question). The point value of individual questions appears in parentheses.

Note: a copy of the genetic code is printed on the last page.
1. In 1870, Friedrich Miescher was the first to isolate nucleic acids. What was he able to discover about the mix of DNA and RNA that he had isolated? (2)
2. In 1928, Fred Griffiths discover bacterial transformation. What is “bacterial transformation”? (1)

3. Describe the experiment conducted by Avery, MacLeod, and McCarty in 1944 that demonstrated the chemical basis of bacterial transformation. (4)

4. Outline the famous Hershey and Chase experiment of 1952. What was the important conclusion from this work? (6)

5. What were Chargaff’s rules? (1)
6. Describe and/or diagram eukaryotic DNA replication. Mention the role of each major enzyme complex (e.g. DNA polymerase I and III, DNA ligase, DNA helicase, topoisomerase, RNA primase, single strand binding proteins), okazaki fragments, and the differences between leading and lagging strand synthesis. (6)
7. Describe transcription. Where does it start? What does it? Travelling which direction? How does it stop? (4)

8. RNA processing includes intron removal. How does that occur? What are introns? (3)
9. What else occurs during RNA processing?  (2)
10. 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? (5)
11. Assume that the following, running 3’ to 5’, is the DNA (gene) sequence at the beginning of the coding sequence for a specific mRNA. Give (a) the sequence of the product of transcription and (b) the order of the first five amino acids in the resulting polypeptide.(3)
TACTTCCGTACGATCAGATGACAGCCTG

12. Some proteins end up in the endoplasmic reticulum. Describe how they get there? (4)
13. 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? (5)
14. 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)
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Bonus question:
(1)  Of the following which three did NOT earn the Nobel Prize: Har Gobind Khorana, Alfred Hershey, Martha Chase, Francis Crick, Erwin Chargaff, Jacques Monod, Rosalind Franklin? (3)
