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Part 1. Clearly circle the most appropriate answer. (3 pts each),

1. What is the strongest driving force for DNA/RNA structure?

-
electrostatic interactions pi-stacking hydrogen bonding Supercoiling

2. Which is not true about histone proteins?

A. Histones are very highly conserved in eukaryotes
B. Histone proteins form an octameric complex

C. Histone proteins wrap genomic DNA to relieve topological stress.
@Histone proteins contain a high Glu/Asp content.

3. Adding a Writhe to supercoiled DNA the overall topological stress (Linking Number)
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5. The E. colj genome contains multiple origins of replication.

True @

6. E. coli has multiple replication termination elements

@ False

7. The mechanism of DNA ligase Proceeds through a(n) intermediate.

phosphodiester Ti'és«p\ho;mda Schiff base
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9. The apo ribosome contains how many chains of RNA?

1 2 @ 4

10. Which E. colj enzyme has 5’3 exonuclease activity?

aminoacyl-AMP

DNA Ligase Pol | Pol IIi aaR$ RNA Polymerase




Part 2 -~ Short (and not-so-short) answer,

11. What are the three regions of DNA that promote RNA Polymerase binding? (2 pts)
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What subunit of RNA Polymerase contacts each of these regions? (3 pts)
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12. The Winged Helix-Turn-Helix motif is @ common fold in DNA binding proteins. In the sketch

below, identify which region of the protein will interact with the major groove and minor groove
of DNA. (3 pts)
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13. Why are palindromic DNA Sequences important for
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14. What is abortive initiation and why does it occur? (5 pts)
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15. DNA replication in £. colj IS a multi

-enzyme task. List al
process and briefly

enzymes that participate in this
describe the role they play. Feel free

to include a sketch. (10 pts)
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16. Choose one of the following transcriptional regulators.

CAP AraC MerR e

Describe how it influences the level of transcription for that o
ﬁ sure to include any relevant information. (10 pts)
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17. Sketch a mechanism describing a single step in the chain elongation process of DNA
Polymerase or RNA Polymerase. Make sure to include any necessary cofactors and
indicate exactly why they are necessary. Feel free to abbreviate non-essential parts of the
nucleotides. (5 pts) For 2 bonus points, describe how your enzyme manages processive

elongation (how does the ratchet work?)
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18. When investigating the structures of DNA Polymerase and RNA Polymerase, we saw two
different inhibitors that were used to trap the enzyme in its active conformation. Draw one of
these molecules and discuss why it effectively inhibits polymerization. (5 pts)
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19. The 70S ribosome can bind 3 tRNA molecules atthe A

, P and E sites. What do these letters
stand for and why is that name appropriate? (3 pts)
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€ conversion to the

Y an aminoacyl tRNA Snythase (aaRS) as

Please indicate electron flow showing the formation of

the intermediate and th final product. (10 pts)
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21. Describe the process of chain elongation by the ribosome. In your description, please include a
simple mechanism that shows how a peptide bond is formed. (12 pts)

For bonus points (5 possible), include the role of each elongation factor (EF-Tu, EF-Ts and EF-G)




