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1. Which types of RNA are transcribed by eukaryotic RNA polymerase 1, i, and 1l (6 points)?
Please also describe the locations for the transcription of each type of RNA (6 points).
2. Please describe the initiation of transcription directed by eukaryotic RNA polymerase Il. (6 points)
3. What are the three major functions of enhancer-binding TF and their functions? (6 points)
4. What is the definition of epigenetic? (6 points)
5. Please list two DNA binding domain. (4 points)

6. What are the two major modification of histone? (4 points)

7. Please describe two types of transcription termination in prokaryotic cells (4 points). Describe their
mechanism of actions. (6 points)

8.  Please describe the structure of the CTD domain of RNA polymerase Il (2 points). Describe 2
phosphoarylation sites (2 points) and their involvement/mechanisms in the RNA processing (6 points).

9. Please describe the intron and exon (2 points). RNA splicing is an important step in transcription. Please
describe the mechanisms of RNA splicing, including the proteins/enzymes and the site of splicing (6
points).

10. Design an experiment to show the binding site of a transcription factor (5 points).

11. DNA methylation is an important epigenetic regulation, please describe how to identify the sites of
methylation through sequencing {5 points)?

12. (1) Write down the complementary strand of the following DNA (2 points).
5'-AATGCACGGTGCTAAGTTGCACCGTTAA-3’
(2) Transcribe the DNA into a single strand mRNA using the above strand as the template (2 paints).
(3) Do you think this mRNA have secondary structure? Why yes or why not (3 points)?
(4) Translate the mRNA with 3 different frames using the cadon chart (3 points). Which frame will you
select and why (2 points)?
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BEERE (3R, £ 12 43): Select single answer from these questions (4 points each).
1. Forthe RNA capping, which of the following is true? (a) 5’ capped to 3' RNA; (b) 3’ capped to 5° RNA; (c)
5’ capped to 5" RNA; (d) 3’ capped to 3’ RNA

2. Regarding to the quantity, which RNA polymerase in eukaryotic cell makes the mast RNA? (a) RNA
polymerase I; (b) RNA polymerase II; (c) RNA polymerase 1il; (d) RNA polymerase IV

3. Inthe transcription of prokaryotic cells, which is FALSE? (a) one gene in one transcription unit; (b)
translation is immediately happened after transcription; (c) sigma factor is a part of Holo enzyme; (d)
sigma factor can regulate initiation.




