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Image: Normal (canonical; top of panel a) vs. multifork (bottom, panel a) replication in E. coli. OriC sites

are marked with mCherry, a red-fluorescing protein. The replisome fluoresces green. In this study, Trojanowski

et al. (2017) discovered that most multifork replications occur in only one of the daughter cells, not both.

Prologue

Prokaryotes essentially have only 2 phases in their life cycle–DNA replication and division. And
in fact, these can overlap, so that bacteria can be “born pregnant.” However, usually only 1 of
the 2 daughter cells initiate a second round of replication prior to completion of the first (see
image above).
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1 Readings and videos

� Required readings: §9.1 and §9.2 of the textbook (Krebs et al., 2018).

� Optional readings: Marczynski et al. (2019); Trojanowski et al. (2017); §9.4 and §9.5
of the textbook.

2 Core exercises

1. Contrast the cell cycle in prokaryotes and eukaryotes.

2. Define doubling time. How long is the typical doubling time in E. coli?

3. How long does it take E. coli to copy all its DNA? Is this number reasonably constant or
variable?

4. How long does it take E. coli to prepare for division, between the time if completes DNA
replication and initiates cell division?

5. What is a multiforked chromosome, and how does it arise?

3 Intermediate exercise

6. In the core exercises for this lecture, you might have noticed that the time it takes for E.
coli to replicate its DNA and then prepare to divide (C +D, according to the textbook)
is much different than the shortest doubling time. Explain how E. coli overcomes this
discrepancy.

4 Advanced exercise

7. Read §9.4 and §9.5 of the textbook (Krebs et al., 2018). Suppose under a microscope you
see E. coli growing in long filaments which appear to have nucleoids distributed down its
entire length. Suggest a gene that might harbor a mutation that could cause this pattern.
Explain why you make this suggestion.
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