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Image: The first atomic-resolution image of the human origin recognition complex (ORC), the
complex of proteins that initiates DNA replication. From the Cold Spring Harbor Lab website.

Prologue

Prokayotes and eukaryotes appear to have similar replication origin sequences. For example,
ARS in yeast is very similar to OriC in bacteria. And these sequences also attract a complex
of proteins called ORC (see image above). However, there are many such origins in eukaryotic
genomes, and initiation of replication is far more complicated.
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https://www.cshl.edu/protein-complex-that-takes-first-steps-in-human-dna-replication-dance-is-captured-at-high-atomic-resolution/


1 Readings

� Required readings: §8.2, §10.8, §10.10, and §10.11 of the textbook (Krebs et al., 2018).

� Optional reading: Kanellou et al. (2020).

2 Core exercises

1. How many base pairs are involved in a single nucleosome in eukaryotic DNA? How much
of this is in the core particle, and how much is linker DNA?

2. In animal cells, do all replicons replicate at the same time? If not, what is the pattern in
the order?

3. What is a licensing factor, and how does it function in eukaryotic DNA replication?

4. In yeast, what plays the role of bacterial oriC, and what is analogous to bacterial DnaA?

3 Intermediate exercises

5. Compare and contrast the architecture of DNA replication in bacteria and eukaryotes.

6. Which is faster–replication in prokaryotes or eukaryotes? How much faster is it? Why is
there this difference?

7. What are the licensing factors in yeast?

8. How do these licensing factors work in yeast?

4 Advanced exercises

9. Describe the molecular events that transition eukaryotic cells from replication initiation
to elongation.

10. Read the review article by Kanellou et al. (2020). In addition to being a key licensing
factor, these authors suggest that Cdt1 plays what role in preventing a cell from becoming
cancerous?
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