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DNA's on/off switch

January 21 2019, by Bill Snyder
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The enzyme DNA primase synthesizes the RNA primers essential to
initiate the replication of our genomes.

In 2017, Walter Chazin, PhD, and colleagues, working in collaboration
with Jacqueline Barton, PhD, and colleagues at the California Institute of
Technology, showed that a unique iron-sulfur cluster in primase acts as a
reversible on/off switch for DNA binding, using DNA as a wire to
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transfer electrons.

Now, in the Journal of the American Chemical Society, they report this
redox switch is activated by binding to DNA and nucleotide
triphosphates, the building blocks for both DNA and RNA. The switch
promotes the hand-off of the DNA template to another replication
enzyme, DNA polymerase alpha.

Also last month in the Proceedings of the of the National Academy of
Sciences, they, along with Katherine Friedman, PhD, showed that
eradicating the primase redox switch is lethal in yeast.

These studies support their proposal that iron-sulfur cluster DNA-
binding switches connected by DNA wires represent a fundamentally
new method of communication between DN A-processing enzymes.

More information: Elizabeth O'Brien et al. Substrate Binding
Regulates Redox Signaling in Human DNA Primase, Journal of the
American Chemical Society (2018). DOI: 10.1021/jacs.8b09914
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