Biology 150: 4™ in-class examination Name ﬂ N 5 WEV'S
April 17,2019

Indicate the lab you are registered in:

Tuesday, 9:00-10:50 ; Tuesday, 11:00-12:50 ; Tuesday, 1:00-2:50
Answer the questions in the space provided and you may also use the back of the page to complete your
response. There are 17 questions worth a total of 50 points. There are also plus two bonus questions worth

a total of 5 points. The point value of individual questions appears in parentheses.

Note: a copy of the genetic code is printed on the last page.

1. Discovery of nucleic acids (DNA and RNA) is credited to F(f ﬂC& rich N\\fg C")e V" who,
in 1870, isolated a substance from Ual/\d‘c_ b(oA cells that was acidic and rich in

pkcﬁi yhed< . (3)

2. In 1928, Fred Griffiths discover bacterial transformation. What is “bacterial transformation”? (1)
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3. In 1944 Avery, Macleod, and McCarty found that bacterial transformation required | ZM Z&
but did not require Wroirc N . (2)

4. Outline the famous Hershey and Chase experiment of 1952. What was the important conclusion
from this work? (6)
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5. Describe the important discovery reported by Erwin Chargaff in 1950. (1) > ”l:\ \;;\(‘(:57 A
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(methodology) to determine that DNA was 2 nm wide, had the sugars and phosphates on the

outside and had repeating units of 3.4 and 0.34 nm (later determined to be length of each turn of
the helix and the distance between base pairs). (2)

7. The Nobel Prize in Physmlogy or Medicine 1962 was awarded Jomtly to . \&MS (,(9&’&%0’1\
one\S Jich ,and AUV (e Hkins "for their
discoveries concerning the molecular structure of nucleic acids and its significance for information
transfer in living material.” (1)

8. 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)
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9. Describe transcriptio ere does it start? What does it? Travelling which direction (i.e. 3’ to 5’
or 5’ to 3”)? How does it stop? (4)
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10. Processing of mRNA consists of intron removal as well as addition of a 5’ cap and a
pﬂa\qb—/‘} —a N\, 2D

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)

TA% GT CGATCAGATGACAGCCTG
AN} N UC RACI-GACEE AL

Met Lo — ola - cye, —<p )
12. Some protei Cg& p in the endoplasmic reticulum. Describe how they get there? (3
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13. How do missense, nonsense, and silent mutations differ from each other? (3)
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14. Describe and/or diagram the lac operon. Name and indicate the relative location of the different
elements. Describe how changin% la.c}ose concentration alters function. (4)
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15. 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)
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16. What gets acetylated to convert heterochromatin to euchromatin? (1)
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17. Gene induction in eukaryotes is dependent on distal and proximal control elements. What are these
elements? Where are they located? How do they control gene expression? (4)
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Bonus questions:

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

a) how mi mutatlon to an organisms DN esult in a ch ge to the genet1 ode (1)
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