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Engineered DNA 'warhead' targets a
common cancer mutation
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Graphical abstract. Credit: Science Bulletin (2024). DOI.:
10.1016/j.s¢ib.2024.05.017

Tumor protein P53 (TP53) plays an important role in suppressing the
growth of tumors. Mutations in the gene for TP53 can have a disastrous
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effect, hampering the body's ability to fight tumors and even
encouraging their growth. Because these are the most common mutations
in cancers, TP53 has long been an interesting therapeutic target.
However, efforts to destroy the mutant protein have been hampered by
the difficulty of finding a way to bind to it.

Now, a team of researchers from Xi'an Jiaotong-Liverpool University
(XJTLU) and other research institutes across China have published a
study in which they engineered a short sequence of artificial DNA to
target a particular mutant version of TP53.

This mutation, called p53-R175H, is linked with lung, colorectal, and
breast cancers, and tumors featuring the mutation are more likely to
become resistant to chemotherapy treatments, such as cisplatin.

The new molecule, dp53m, is a proteolysis-targeting chimera
(PROTAC), a type of molecule that consists of two components working
together to recognize and degrade a target protein. In dpS3m, the first
component binds specifically to the mutant p53-R175H protein and does
not interact with the non-mutant version of TP53. The second
component engages an enzyme called ubiquitin ligase to break down the
target mutated protein.

"The magic of PROTAC: lies in their ability to recruit enzymes to the
target protein, which then starts the process of breaking it down," says
Dr. Sijin Wu from the XJTLU Wisdom Lake Academy of Pharmacy.
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HOW PROTACS USE OUR CELLS’ NATURAL DISPOSAL
SYSTEM TO KILL CANCER-CAUSING PROTEINS

An emerging cancer treatment strategy supported by NCI uses new technology to degrade proteins that drive
cancer cell growth. One example is proteolysis targeting chimera (PROTAC) technology, in which molecules are
generated that tag a specific protein for degradation by a cell's normal machinery.

WHAT OUR CELLS DO NORMALLY

Human cells have a mechanism to dispose of proteins when they
Target protein become misfolded, mutated, or are no longer needed.

E3 ubiquitin ligases are molecules that act
1 | like the gorbage police in a cell, always
looking for proteins that need to go.

I Ubiguitin tag

The ligases tag proteins
2 with a ubiquitin molecule,
labeling the proteins for
destruction. A ticket fram
the garbage police.
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When the protein gets enough
3 | tickets, or a chain of tags, the
protein is directed to the
proteasome, which acts like
the garbage truck of the cell
¥ that picks up and disposes of
the marked proteins.

SOME ABNORMAL PROTEINS
CAUSE CANCER A

Abnormal proteins

can contribute to the
uncontrolled growth
of cells, leading to cancer.

What if we could send
cancer-causing
proteins to the
garbage bin?
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How PROTACS Use Our Cells' Natural Disposal System to Kill Cancer-Causing
Proteins infographic. Credit: National Cancer Institute (NCI), via Wikimedia
Commons

Potential treatment

In their paper, published in Science Bulletin, Dr. Wu and co-authors
report the results of laboratory tests using dpS3m against lung cancer cell
cultures and in mice with cancer. The molecule inhibited the growth of
cancer cells with the p5S3-R175H mutation while having no effect on
cancer cells with other p53 mutations or with unmutated TP353.

Mice treated with dpS3m had much lower levels of tumor growth than
mice given a saline injection as a control. The mice also didn't lose
weight, and their other organs were healthy, suggesting that the molecule
1s not toxic to healthy cells. The study also found that treatment with
dp53m increased the sensitivity of mutant cancer cells to the
chemotherapy agent cisplatin.

"The development of dpS3m provides strong evidence for the feasibility
of using short sequences of RNA or DNA as warheads for PROTACsS,"
Dr. Wu says. "It also could lead to a new potential therapeutic strategy
for diseases associated with the p53-R175H mutation."

More information: Lingping Kong et al, An engineered DNA aptamer-
based PROTAC for precise therapy of p53-R175H hotspot mutant-
driven cancer, Science Bulletin (2024). DOI: 10.1016/j.sc1b.2024.05.017
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