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DNA replication, recombination, and repair.

1. DNA polymerase I, DNA ligase, and topoisomerase I catalyse the formation of phosphodiester bonds. What is the active intermediate in the linkage reaction catalysed by each of these enzymes?



(5)

What is the leaving group?






(2)

2.
An archeon found in acidic hot springs contains a topoisomerase that catalyses the ATP-driven introduction of positive supercoils into DNA. How might the enzyme be advantageous to the organism?




(3)

3. The transition from B-DNA to Z-DNA occurs over a small change in the superhelical density which shows that the transition is highly cooperative.

a.) Consider a DNA molecule at the midpoint of the transition. Are B- and Z-DNA regions frequently intermingled or are there long stretches of each?

(3)

b.) What does this finding reveal about the energetics of forming a junction between the two kinds of helices?




(3)

c.) Would you expect the transition from B- to A-DNA to be more or less cooperative than the one from B- to Z-DNA? Why.


(5)

4. Describe the mutagenic effect of 5-bromouracil or ethidiumbromide on DNA.


(5)

5.
Outline the mechanisms for transition and for transversion mutations.
(5)

6. Draw the structure of the DNA defect induced by ultraviolet light.

(5)

7.
What are the different molecular steps in excision repair?


(5)

RNA Synthesis and splicing

8.
Why is RNA synthesis not as carefully monitored for errors as is DNA synthesis?








(3)

9. Sketch the different steps of transcription initiation by the TATA box binding protein and the transcription factors involved.



(5)

10. Outline the  different splicing processes that have been found for r-RNA and for m-RNA.








(5)

11. What are possible consequences of an aberrant splicing event?

(3)

12. Give an example of RNA editing.





(5)

13. Many uridine molecules are inserted into some mitochondrial m-RNA. The U comes from a poly U tail of a donor strand. NTPs do not participate in this reaction. Propose a reaction mechanism that acccounts for these findings.
(5)

Control of gene expression

14. Sketch the details of the nucleosome structure, and list the protein motifs that stabilize the whole structure.






(8)

15. Outline the role of chromatin remodeling in the control of gene expression.(7)

16. How is the chromatin structure modulated by covalent modification of histone tails?









(8)

Practicum

pH Meter:

1. Sketch the titration curve of a weak base with a strong acid and label the equivalence point and the point at which the pKa = pH.


(5)

DNA Structure:

2.
A DNA sequences under certain conditions tend to exhibit an intrinsic curvature. 

a) Describe such a sequence and list the sequence features and the environmental conditions that facilitate such a  curvature.

(3)

b) Describe an experimental set up that can reveal such a curvature.
(5)

c) How long should the average sequence be that exhibits a sizeable curvature?








(3)

d) Are there any other influences that can contribute to the tendency of a given sequence to curve?






(3)

Chromatin:

3.a)
Provide a brief, descriptive definition for "nucleosome repeat length".
(4)

b) Why is it important that chicken blood is collected into a buffer containing sodium citrate?







(2)

c) How would the pattern on your gel change if micrococcal nuclease turns out to be sequence specific?







(5)
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