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Image: Fluorescent techniques used to visualize DNA damage and activated DNA repair mech-
anisms. Image from a talk by Rebecca Smith, University of Rennes, France.

Prologue

Replicating DNA is dangerous. The biochemical reactions required to build DNA have many
failure modes that generate all sorts of errors. Even when DNA is not being repaired, the
structure is susceptible to damage from a variety of sources. Therefore, natural selection has
favored a variety of DNA repair systems as complicated, or more complicated, than the DNA
replication mechanisms themselves. Here we summarize in outline some of these systems. But
bear in mind that these system are so varied that we could easily devote an entire course
exclusively to their study.
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1 Readings

� Required readings: §14.1 through §14.5 of the textbook (Krebs et al., 2018).

2 Core exercises

1. What is the primary difference between base excision repair and nucleotide excision repair?

2. Contrast the following types of DNA damage, and give an example of how each can arise:

(a) Single base changes.

(b) Structural distortions.

(c) DNA strand breaks.

3. In E. coli, what are the basic steps in excision repair, and what enzymes perform them?

4. What is the difference between long- and short-patch repair in E. coli? Which is more
common?

5. What is the function of the XPC protein in eukaryotes?

6. What recognizes DNA damage in the global genome repair system?

7. What recognizes DNA damage in transcription-coupled repair?

8. What types of enzymes removes bases from nucleotides already incorporated into DNA?

9. Compare and contrast the long-patch and short-patch DNA repair pathways.

3 Intermediate exercises

10. Compare and contrast how E. coli and placental mammals repair 6,4PPs.

11. Explain how the MGMT enzyme repairs O6-methylguanine mutations in DNA.

12. Explain, in as much detail as you can, how the uvr system in E. coli operates to repair
pyrimidine dimers.

13. What types of DNA damage does XPC have difficulty recognizing, and what helps it
overcome this deficiency?

14. Compare and contrast GG-NER and TC-NER. Explain in detail how these systems effect
repair of damaged DNA.
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