NUS researchers find drug that turns off ‘master switch’
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Researchers from the National
University of Singapore’s Yong Loo
Lin School of Medicine (NUS Med-
icine) have discovered a drug that
turns off a “master switch” driving
tumour growth in triple-negative
breast cancer, which could lead to
better, more personalised treat-
ments for the aggressive cancer.

Triple-negative breast cancer is
an aggressive subtype dispropor-
tionately affecting women under
40.

It is so named as the cancer typ-
ically lacks three receptors - to
which oestrogen, progesterone and
the HER2 protein attach.

As cancer drugs typically target
these receptors, their absence
makes the cancer particularly diffi-
cult to treat.

Triple-negative breast cancer ac-
counts for about 15 to 20 per cent of

breast cancers and is associated
with a high risk of early recurrence,
metastasis — where the cancer
spreads from its original location to
other parts of the body — and poor
survival.

The team from NUS Medicine
noted the cancer lacks effective
targeted therapies and that a small
population of cancer stem cells of-
ten resist treatment, fuelling the
tumour regrowth that leads to rap-
id metastasis and recurrence.

Investigating the mechanisms
that allow these cancer cells to
spread and resist therapy, they nar-
rowed in on regulators of a path-
way known as Wnt signalling,
which controls tasks such as cell
growth and movement.

The team identified a master reg-
ulator - referring to a gene that
controls a major biological process
- called DP103.

DP103 creates a cycle where can-
cer cells keep growing and spread-
ing, while resisting treatment and
maintaining the cancer stem cells

responsible for disease recurrence.

The team researched whether a
targeted drug — known as Supinox-
in, or RX-5902 - could turn off this
master switch, blocking its effects
in driving triple-negative breast
cancer.

Analysing 21 samples — compris-
ing patient tumour tissue samples,
laboratory-grown breast cancer
cells and organoids derived from
local cancer patients, among oth-
ers — the team found that the drug
reduced cancer stem cell viability
by 40 to 60 per cent, while tumour
growth in laboratory-grown tu-
mour models fell by about 50 per
cent.

In laboratory models, the treat-
ment reduced tumour size by
around 90 per cent while largely
sparing healthy cells.

It also extended survival, with 50
per cent of these treated laboratory
models reaching 70 days and be-
yond, compared with none in the
untreated group.

Their findings were published in

the journal Cell Death And Disease.

DP103 had previously been iden-
tified as a biomarker for triple-neg-
ative breast cancer by a team led by
Alan Prem Kumar, an assistant pro-
fessor with the NUS Centre for
Cancer Research (N2CR), who is
also principal investigator for the
new study.

While RX-5902 is already being
studied in treating breast cancer,
Kumar said this latest study hinted
at how those more likely to benefit
from the drug’s use could be pin-
pointed.

“Our findings suggest that DP103
could potentially serve as a diag-
nostic biomarker to identify the
patients most likely to benefit from
RX-5902 treatment, paving the
way for a more precise, personal-
ised approach to treating triple-
negative breast cancer,” he said.

“Instead of treating all patients
the same, future clinical trials
could focus on those whose tu-
mours have high levels of DP103,
where the therapy is expected to

In aggressive breast cancer

have the greatest impact,” said Ku-
mar, who is also an assistant pro-
fessor at NUS Medicine’s pharma-
cology department.

The study’s first author, Cai Wan-
pei, noted that RX-5902 could pre-
vent beta-catenin - a protein
whose mutation is associated with
various cancers - from entering
the nucleus of human cells, switch-
ing off genes that drive the growth
and spread of cancer.

“This slows tumour progression
and triggers apoptosis - the natu-
ral death of cancer cells,” said Cai,
who was a PhD student at the
N2CR and NUS Medicine’s phar-
macology department during the
research.

One of the study’s co-authors,
Celestial T. Yap, noted that triple-
negative breast cancer remains
particularly difficult to treat as
conventional treatments such as
surgery, chemotherapy and immu-
notherapy may not work for all.

DP103 could represent a “biolog-
ical vulnerability” in the disease,

she said.

“This discovery offers new in-
sights that could support more pre-
cise patient selection and open the
door to better targeted strategies
for durable disease control and im-
proved clinical outcomes,” said the
associate professor with N2CR and
NUS Medicine’s physiology depart-
ment.

Noting that abnormal Wnt sig-
nalling also drives several other
cancers, the researchers stated that
the findings could open new ave-
nues in treating other aggressive
cancers.

Their next steps include validat-
ing DP103 as a predictive biomark-
er in larger patient cohorts while
further developing therapies tar-
geting the regulator for clinical
testing.

The team will also investigate
combining RX-5902 with existing
therapies to further improve treat-
ment outcomes.
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