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DNA damage repair mechanism underlying cancer and premature aging uncovered

in Singapore

Professor Kristijan Ramadan, research leader
(Source: NTU)

On July 21, Nanyang Technological University (NTU) in Singapore announced that it has
uncovered how the repair enzyme SPRTN specifically repairs DNA-protein crosslink
(DPC) damage, a cause of cancer and premature aging. This research was conducted in
collaboration with the University of Oxford in the UK. The results of the study were
published in the academic journal Nucleic Acids Research.

DPC damage is a severe form of DNA damage caused by the binding of unnecessary
proteins to DNA, preventing DNA from replicating. This damage occurs due to nhormal
cellular metabolism as well as environmental factors such as chemotherapy, ultraviolet
light, and formaldehyde. Delayed repair can lead to neurodegeneration, premature
aging, and cancer. In this study, the researchers analyzed at the molecular level how
SPRTN recognizes and degrades DPC damage.

Aresearch team led by Professor Kristijan Ramadan of NTU's Lee Kong Chian School of
Medicine (LKCMedicine) discovered a region in SPRTN that selectively recognizes and
repairs DPC damage. This region detects ubiquitin chains, which are abundantin DPC
lesions. Without ubiquitin chains on DPCs, SPRTN repair is slow and inefficient, but the
presence of ubiquitin chains increases repair activity by 67-fold. The team also
confirmed that the presence of chains longer than one or two significantly accelerates



repair. This allows SPRTN to target and rapidly degrade DPCs without damaging other
intracellular proteins.

The researchers plan to further validate this finding using zebrafish, mice, and human
tissues to explore ways to enhance the DPC repair mechanism. This research may
deepen our understanding of the aging and cancer processes and identify new
directions for therapeutic intervention.
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