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Image: Bacterial Klenow fragment of DNA polymerase I. In the center image, the brown nucleic acid is a

primer-template duplex bound to the polymerase in its inactive form. If a properly complementary nucleotide

enters the catalytic site, the protein switches to the right conformation, which can catalyze addition of the

nucleotide to the growing nucleic acid. If the entering nucleic acid is a mismatch, however, the protein moves

to the left conformation, which activates the exonuclease function.

Prologue

Here we are again at the bleeding edge of research. Once DNA replication is initiated, an enor-
mously complex collection of proteins assembles on the DNA. This holoenzyme (or replisome)
denatures the DNA double helix, controls the movement of itself down the DNA templates (pro-
cessivity), reads the nucleotides on the template strand, adds primers to both leading strands
and each Okazaki fragment on the lagging strand, elongates the DNA strand being synthesized,
repairs its own mistakes and much more. The antiparallel nature of DNA requires the DNA to
be constructed in opposite directions on a single stretch of DNA; however, this is accomplished
at a single replication fork. In fact, this is such a complex process that we still do not have a
complete understanding of all the events or their sequence. In the next 2 lectures we outline
what is know and how we know it.
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1 Readings

� Required readings: §11.2, §11.5 and §11.13 of the textbook (Krebs et al., 2018).

� Optional readings: §11.14 of the textbook.

2 Core exercises

1. Compare and contrast exonucleases and endonucleases.

2. DNA polymerase enzymes perform DNA synthesis for what 2 types of processes?

3. How are the suites of DNA polymerases in bacteria and eukaryotes similar.

4. How do the main DNA replication systems differ in bacteria and eukaryotic cells?

5. What are the 3 sections of the Klenow fragment of DNA polymerase, and what are their
functions?

6. What is the function of pol α in eukaryotes?

3 Intermediate exercises

7. What eukaryotic DNA polymerases are analogous to bacterial polymerases IV and V?

4 Advanced exercise

8. Read §11.14 of the textbook. What is lesion bypass?

9. What is the function of the primosome in the viral phage ΦX174?
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