
 

New research advances understanding of
DNA repair
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Zucai Suo, Eminent Professor in the Department of Biomedical Sciences,
Florida State University College of Medicine. Credit: FSU College of Medicine

A Florida State University College of Medicine researcher has made a
discovery that alters our understanding of how the body's DNA repair
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process works and may lead to new chemotherapy treatments for cancer
and other disorders.

The fact that DNA can be repaired after it has been damaged is one of
the great mysteries of medical science, but pathways involved in the 
repair process vary during different stages of the cell life cycle. In one of
the repair pathways known as base excision repair (BER), the damaged
material is removed, and a combination of proteins and enzymes work
together to create DNA to fill in and then seal the gaps.

Led by Eminent Professor Zucai Suo, FSU researchers discovered that
BER has a built-in mechanism to increase its effectiveness—it just needs
to be captured at a very precise point in the cell life cycle.

The study appears in the current issue of Proceedings of the National
Academy of Sciences.

In BER, an enzyme called polymerase beta (PolyB) fulfills two
functions: It creates DNA, and it initiates a reaction to clean up the
leftover "chemical junk." Through five years of study, Suo's team
learned that by capturing PolyB when it is naturally cross-linked with
DNA, the enzyme will create new genetic material at a speed 17 times
faster than when the two are not cross-linked. This suggests that the two
functions of PolyB are interlocked, not independent, during BER.

The research improves the understanding of cellular genomic stability,
drug efficacy and resistance associated with chemotherapy.

"Cancer cells replicate at high speed, and their DNA endures a lot of
damage," Suo said. "When a doctor uses certain drugs to attack cancer
cells' DNA, the cancer cells must cope with additional DNA damage. If
the cancer cells cannot rapidly fix DNA damage, they will die.
Otherwise, the cancer cells survive, and drug resistance appears.
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This research examined naturally cross-linked PolyB and DNA, unlike
previous research that mimicked the process. Prior to this study,
researchers had identified the enzymes involved in BER but didn't fully
understand how they worked together.

"When we have nicks in DNA, bad things can happen, like the double
strand breaking in DNA," said Thomas Spratt, a professor of
biochemistry and molecular biology at Penn State University College of
Medicine who was not a part of the research team. "What Zucai found
provides us with something we didn't understand before, and he used
many different methods to reach his findings."

In addition to revealing PolyB's functional dynamics, the team proposed
a modified BER pathway and is testing the pathway in human cells.

"We have been able to dig deeper into a fundamental pathway for which
the pioneer Tomas Lindahl shared the Nobel Prize in Chemistry in
2015," Suo said.

Suo began the research as a professor of biochemistry at The Ohio State
University, but the main body of work was performed since his arrival at
FSU. Co-authors are Adarsh Kumar, a former postdoctoral researcher in
the FSU College of Medicine Department of Biomedical Sciences; OSU
graduate students Andrew J. Reed and Walter J. Zahurancik; and Sasha
M. Daskalova and Sidney M. Hecht with the BioDesign Center for
BioEnergetics and School of Molecular Sciences at Arizona State
University.

  More information: Adarsh Kumar et al, Interlocking activities of
DNA polymerase β in the base excision repair pathway, Proceedings of
the National Academy of Sciences (2022). DOI:
10.1073/pnas.2118940119

3/4

https://medicalxpress.com/tags/molecular+biology/
http://dx.doi.org/10.1073/pnas.2118940119
http://dx.doi.org/10.1073/pnas.2118940119


 

Provided by Florida State University

Citation: New research advances understanding of DNA repair (2022, March 8) retrieved 4 May
2024 from https://medicalxpress.com/news/2022-03-advances-dna.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://medicalxpress.com/news/2022-03-advances-dna.html
http://www.tcpdf.org

