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Study identifies enzymes that help fix cancer-
causing DNA defects

April 23 2014, by Natalie Van Hoose

A model of the enzyme Cdc14. Red areas have identical amino acid sequences in
human and yeast Cdc14. The ideal "key," or substrate, that would fit into Cdc14
1s marked by the green and blue structure nestled into a "lock" that is the same in
human and yeast Cdc14. Credit: Molecular Cell / Mark Hall
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(Medical Xpress)—Purdue University researchers have identified an
important enzyme pathway that helps prevent new cells from receiving
too many or too few chromosomes, a condition that has been directly
linked to cancer and other diseases.

Mark Hall, associate professor of biochemistry, found that near the end
of cell division, the enzyme Cdc14 activates Yenl, an enzyme that
ensures any breaks in DNA are fully repaired before the parent cell
distributes copies of the genome to daughter cells. This process helps
safeguard against some of the most devastating genome errors, including
the loss of chromosomes or chromosome segments.

"It only takes one cell to start a tumor," Hall said. "This study gives us a
platform for figuring out exactly what these enzymes are doing in human
cells and how they impact genome stability and the avoidance of
cancer."

Cdc14 has been linked to DNA damage repair in humans, but exactly
how the enzyme helps preserve the genome and which proteins it
regulates in this process have not been known.

Hall and his fellow researchers developed a novel method of identifying
the protein substrates upon which Cdc14 acts. Cdc14 regulates the
function of other proteins by removing phosphate, a small chemical
group, from them. Using Cdc14 in baker's yeast - which is very similar
to human Cdc14 - the team studied the activity of the enzyme on a wide
variety of synthetic substrate molecules, looking for similar features
among the molecules most preferred by Cdc14.

"We were basically trying different keys in the lock to see which would
fit the best," Hall said.
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Mark Hall

The team identified the most common structural features on molecules
targeted by Cdc14 and used bioinformatics tools to pinpoint matching
features in yeast proteins. Yenl proved to be the best match, and further
tests confirmed its role as a substrate of Cdc14. Yenl is the first Cdc14
substrate involved in DNA repair to be identified.

Hall said the remarkable similarity of these enzymes in yeast and
humans makes it likely that this method could be used to identify targets
of Cdc14 in humans as well.

"Despite belonging to extremely different species, the 'lock’ in yeast and
human Cdc14 enzymes is exactly the same," he said. "That gives us
confidence that we can use this strategy to identify substrates of human
CDC14 and how they work to control DNA repair processes and prevent
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cancer."

Hall said understanding Cdc14's role in DNA repair and how the enzyme
binds to its substrates could be used to develop more effective
chemotherapeutic weapons against cancer. Many chemotherapeutic
drugs work by producing such extensive DNA damage in cancer cells
that they kill themselves. Designing a chemical that mimics the features
of a Cdc14 substrate would help block Cdc14 from repairing damaged
DNA in cancer cells, speeding their death.

"Developing Cdc14 inhibitory compounds could make certain cancer
treatments more specific and potent," Hall said. "You could think of
Cdc14 inhibitors as kryptonite to cancer cells, potentially weakening
their ability to heal themselves and making them more vulnerable to
chemotherapy treatment."

Hall also 1s exploring the possibility of using Cdc14 inhibitors to combat
deadly fungal diseases in crops.

More information: Christie L. Eissler, Gerard Mazoén, Brendan L.
Powers, Sergey N. Savinov, Lorraine S. Symington, Mark C. Hall, "The
Cdk/Cdc14 Module Controls Activation of the Yenl Holliday Junction
Resolvase to Promote Genome Stability," Molecular Cell, Volume 54,
Issue 1, 10 April 2014, Pages 80-93, ISSN 1097-2765,
dx.doi.org/10.1016/j.molcel.2014.02.012.
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