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Biology 150: 4th in-class examination
Nov 22, 2010

Name_______________________

Indicate the lab you are registered in:
Tuesday, 8-9:50 ________

Tuesday, 10-11:50 ________

Tuesday, 12-1:50 ________

Tuesday, 3-4:50 ________

Tuesday, 5-6:50 ________

Thursday, 12-1:50 _______

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 three bonus questions). The point value
of individual questions appears in parentheses.
Note: a copy of the genetic code is attached as the last page.
1. Bacterial cells, unlike other kinds of cells, are capable of transformation. What exactly is
bacterial transformation? (1)

2. Bacterial transformation was discovered in the year ___________ by an English
microbiologist named _______________________ who found combining heat killed virulent
Streptococcus with living avirulent Streptococcus produced a lethal cocktail capable of
causing pneumonia in ________________ . (3)
3. In 1944 Avery, Macleod, and McCarty found that bacterial transformation required
__________ but did not require ______________. (2)
4. The role of DNA in heredity was demonstrated most unambiguously by Martha Chase and
Alfred Hershey in 1952. Briefly describe their experiment(s). (4)

5. Name and describe the method used by Rosalind Franklin to determine aspects of the structure
of the DNA molecule. (2)
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6. In 1950 Erwin Chargaff published a result that came to be known as Chargaff’s rules. What
did he discover? What accounts for Chargaff’s rules? (2)

7. Who published the “double helix model” for the structure of DNA published in 1953?
Describe the model with reference to the dimensions 2 nm, 3.4 nm, and 0.34 nm. The model
contained basing pairing and was anti-parallel, how so? (5)

8. DNA replication in eukaryotes begins when regulatory proteins bind at several points along
each chromosome called ____________________. Binding of these regulatory proteins allows
an enzyme that separates the strands called ______________ to bind. Tension produced by
separating the strands is relieved by the enzyme _______________. Separated strands are
stabilized by ________________. The new daughter strands produced by replication are
designated by different names. The strand formed following the separating stands is called the
_____________ strand. The stand formed in a "backstitch" pattern, bit by bit, away from the
separating strands is called the ______________ strand and is formed in 1000-2000 base
stretches called ____________________. These sections are initially separated by short 10
base RNA segments called______________. The enzyme complex that replaces the RNA
segments with DNA is called ______________________ and the short sections are jointed
together by the enzyme ______________________. (10)
9. Describe the method used to solve the genetic code. Which was the first codon solved? Define
codon. (3)
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10. What enzyme complex performs transcription? Where does it bind? Which way does it travel?
(3)

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

12. 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)

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

13. Describe the function of the lac operon. Explain how and why gene expression changes in the
presence and absence of lactose. (4)
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14. Briefly describe mitosis. What are the phases and what happens in each? (5)

Bonus questions:
1. Which important scientist was killed during WWII when a bomb landed on his lab? (1)

2. Fred Griffith, Martha Chase, Melvin Calvin, Erwin Chargaff, Maurice Wilkins, Oswald Avery,
James Watson, Fredrich Miescher, Alfred Hershey, Francis Crick, Rosalind Franklin, which one is
still alive?

3. What are nucleosomes? (1)

