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Image: Graphical abstract from Li et al. (2018). Left: Basic architecture of the replication fork in Bacillus

subtilis. Upper middle: Micrograph of B. subtilis with individual PolC molecules highlighted using mCherry

(red). Circled inset shows the movement of a single PolC molecule through the cell during DNA replication

initiation. Lower right: Here, another molecule—MutM—has been highlighted using mCherry. On the left of

the image we see a dense accumulation of MutM. On the right we see tracks outlining the movement of MutM

during DNA mismatch repair.

Prologue

In bacteria, replication is initiated at a single locus on the main chromosome called oriC. This
locus attracts a protein called DnaA, which we will discover is the key initiator of replication
in bacteria. One of its functions is to recruit the replication machinery to the DNA.
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1 Readings

� Required readings: §10.1, §10.4, §10.5 and §10.6 of the textbook (Krebs et al., 2018).

� Optional readings: Raghunathan et al. (2019).

2 Core exercises

1. What is a replicon?

2. Explain the actions of the enzymes DnaA and Dam during replication initiation.

3. In order to initiate replication, oriC must be in which state(s)—fully methylated, hemimethy-
lated, or unmethylated?

4. How long do GATC sites remain hemimethylated after replication at the oriC site com-
pared to GATC sites elsewhere in the genome?

5. What 5 proteins compose the replication initiation complex?

6. What are the functions of DnaA, DnaB, DnaC, DnaG, gyrase, and SSB during replication
initiation?

7. Explain how duplexed DNA is initially denatured at the start of replication initiation.

3 Intermediate exercises

8. Describe the architecture of the oriC replication origin site of E. coli.

9. Explain the evidence supporting the idea that hemimethylation inhibits DNA replication.

10. Describe the mechanisms that inhibit a second round of DNA replication after the first
has started but not finished.

11. Describe the events that transition DNA replication from initiation to elongation.

4 Advanced exercises

12. What effect does deletion of the dat locus have on DNA replication in E. coli? Provide
a hypothesis about what the mechanism might be.

13. Read the abstract and introduction to the paper by Raghunathan et al. (2019). They dis-
covered that the Dam methylase enzyme plays what other role in addition to its function
described in the textbook?
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