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Cryo-EM reconstruction of DNA pol-δ from baker’s yeast, Saccharomyces cerevisiae. (a) Primary and quaternary

structures. (c)-(e) Various reconstructions of the quaternary structure.

Prologue

In this lecture, we extend our understanding of the details of DNA replication that we began
studying in the preceding lectures.
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1 Readings

� Required readings: §11.6, §11.8, 11.9, §11.10, §11.11 and 11.12 of the textbook (Krebs
et al., 2018).

� Required video: CSHL DNALC: Mechanisms of Replication (Advanced).

� Optional reading: Alberts (2003), Kornberg (1960), Lehman (2008), Okazaki (2017).

2 Core exercises

1. In E. coli, what is the function of DnaB?

2. In DNA replication, what are primers, what constructs them in E. coli, and why are they
needed?

3. What is the function of SSB proteins in DNA replication?

4. In the E. coli replisome (DNA polymerase holoenzyme), what are the functions of the α
and ε subunits of the catalytic core?

5. Describe the geometry of the β clamp and explain how it is loaded onto the DNA.

6. Explain how the catalytic core complex is attached to the DNA (in both E. coli and
eukaryotes).

7. Explain why DNA replication is referred to as semidiscontinuous.

8. Consider Figure 11.14 of the textbook Krebs et al. (2018, pg. 270). Explain why the
geometry shown in that figure does not match the actual geometry of the replication fork.

9. Approximately how long is each Okazaki fragment?

10. During DNA replication, what enzyme performs the following functions?

(a) Removes RNA primers.

(b) Replaces RNA primers with DNA.

(c) Seals “nicks” between adjacent Okazaki fragments.

11. DNA ligase catalyzes formation of what types of bonds?

3 Intermediate exercises

12. Describe the function of the τ subunits of the replisome in E. coli.

13. How is priming by DnaG different from priming by Pol α? (See §11.13.)
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14. Predict the consequence of a loss-of-function mutation in the PolA gene. What effect
would this have on DNA synthesis?

15. Which properties are central to the function of DNA polymerase I: its polymerase function,
its exonuclease function and/or its endonuclease function?

4 Advanced exercise

16. Read the review article by Bruce Alberts (2003). Outline the experimental techniques
that allowed us to work out all the molecular details of DNA replication.

17. Originally it was thought that DNA replication was discontinuous on both leading and
lagging strands, in contrast to the semiconservative model that prevails now. What was
the evidence that led to the original incorrect model, and what turned out to be the
correct explanation of the evidence?
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