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NUS researchers discover possible new treatment option for
aggressive forms of breast cancer

Findings suggest that drugs used to treat diabetes could have efficacy against
some difficult-to-treat types of breast cancer

Singapore, 3 November 2021 — Women diagnosed with the biologically aggressive triple-
negative (TNBC) and endocrine-refractory subtypes of breast cancer confront a bleak
prognosis because they respond poorly to conventional chemotherapy. Researchers from the
NUS Yong Loo Lin School of Medicine have discovered that combining one of the most widely
prescribed medication class for type 2 diabetes mellitus known as thiazolidinediones (TZD),
with an emerging class of cancer drugs known as histone deacetylase inhibitors, elicits robust
anti-tumour responses in preclinical models of these breast cancer subtypes.

In the study led by Assistant Professor Alan Prem Kumar from the NUS Centre for Cancer
Research and published in Cell Death and Discovery, the NUS researchers leveraged on big-
data analytics of 3,992 human breast cancer specimens, and found that cellular levels of
PPAR-gamma were associated with survival outcomes in breast cancer. Higher levels
seemed to correlate with better prognosis. This led the study authors to hypothesise that
activating the PPAR-gamma pathway could represent a novel therapeutic strategy against
breast cancer.

They also observed that levels of PPAR-gamma in cancer cells were inversely correlated with
expression of certain histone deacetylases (HDACs). Further experiments revealed that this
is because HDACs, proteins that regulate the expression and activity of genes by altering DNA
compaction, led to reduced PPAR-gamma levels in cancer cells. Interestingly, prognostically-
poor subtypes of breast cancer such as triple-negative breast cancer and endocrine-resistant
breast cancers, were found to have high levels of HDAC activity and lower levels of PPAR-
gamma.

Consequently, drugs which “turn on” the PPAR-gamma receptor have very limited efficacy for
treating cancer when used alone by themselves. This is likely because there are few of such
receptors in cancer cells to begin with. The researchers found that individually, TZDs and
HDAC inhibitors had limited anti-tumour effects when used as single agents. However, when
both classes of drugs were administered concurrently, the combination treatment was
synergistic and greatly stalled disease progression in mouse models of triple-negative breast
cancer and endocrine-resistant breast cancer.

One of the clinically important aspects of this study is the “repurposing” of existing, US FDA-
approved drugs. Drug repurposing, also known as drug repositioning, refers to a strategy of
redeploying ‘old drugs’ in drug discovery. “This is an attractive proposition because ‘older
drugs’ usually have well-known and established safety profiles, which de-risks the drug



development process and can shorten approval timelines” according to Dr Nicholas Syn, one
of the lead authors of the study.

Dr Loo Ser Yue, another of the lead authors in the study added, “This anti-tumour effect was
mediated not only through the direct effect of combination therapy on restraining cancer cell
proliferation, but also by curbing the growth of blood vessels which supply nutrients and
oxygen to cancer cells (also known as ‘angiogenesis’). Remarkably, we also found that
although HDAC inhibitors potentiate the cytotoxicity of TZDs against aggressive breast cancer
cells, normal healthy cells were spared from the cell-killing effect of this combination drug
regimen.”

“The ‘tumour-selective’ nature of this combination treatment—whereby cancer cells are
exquisitely vulnerable to the combination of drugs, while normal non-cancerous healthy tissue
are spared—is of clinical significance to us oncologists, because it implies a wide therapeutic
window with little overlap between drug concentrations required to have anticancer effects and
concentrations that cause systemic toxicity” said Professor Goh Boon Cher, Senior
Consultant, Department of Haematology-Oncology, National University Cancer Institute,
Singapore. Prof Goh is also Deputy Director at the Cancer Science Institute, NUS and had
initiated the project with Asst Prof Kumar.

“Overall, these findings merit further validation in clinical trials, and may offer a new and
scientifically-cogent strategy against women with aggressive types of breast cancers that
otherwise respond poorly to conventional chemotherapy” said Asst Prof Kumar.

Cancer is a leading cause of death and illness worldwide, and represents a present and
growing challenge in Singapore. As such, the NUS Centre for Cancer Research (N2CR) aims
to develop innovative new ways to detect, cure and prevent cancer by undertaking
internationally leading fundamental research that advances the understanding of cancer, and
by translating these research discoveries into clinical practice to benefit patients. Research
aspires to further understand key genetic and epigenetic changes that drive the origin and
progression of cancer in different tissues, particularly those forms prevalent in Asia; develop
new therapies to target specific cancers in specific patients; and gain insights into the genetic
and environmental variations that underlie cancer susceptibility.

N2CR is carefully organized to motivate interdisciplinary collaborations — spanning from bench
to bedside and back again — to drive research in key areas. The programme empowers
fundamental and clinical researchers from NUS Medicine, the Cancer Science Institute, the
National University Cancer Institute Singapore and the National University Health System to
work together, alongside scientists and technologists from other disciplines, to address major
challenges. The work is enabled by cancer site-specific resources which include the collection
of patient samples and databases with clinical information. It will focus on three cross-cutting
themes that promote powerful interdisciplinary collaborations between fundamental
researchers, enabling technologists and clinical investigators
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About the National University of Singapore (NUS)

The National University of Singapore (NUS) is Singapore’s flagship university, which offers a
global approach to education, research and entrepreneurship, with a focus on Asian
perspectives and expertise. We have 17 faculties across three campuses in Singapore, with
more than 40,000 students from 100 countries enriching our vibrant and diverse campus
community. We have also established our NUS Overseas Colleges programme in more than
15 cities around the world.

Our multidisciplinary and real-world approach to education, research and entrepreneurship
enables us to work closely with industry, governments and academia to address crucial and
complex issues relevant to Asia and the world. Researchers in our faculties, 30 university-
level research institutes, research centres of excellence and corporate labs focus on themes
that include energy; environmental and urban sustainability; treatment and prevention of
diseases; active ageing; advanced materials; risk management and resilience of financial
systems; Asian studies; and Smart Nation capabilities such as artificial intelligence, data
science, operations research and cybersecurity.

For more information on NUS, please visit www.nus.edu.sg.

About the NUS Yong Loo Lin School of Medicine (NUS Medicine)

The NUS Yong Loo Lin School of Medicine is Singapore’s first and largest medical school.
Our enduring mission centres on nurturing highly competent, values-driven and inspired
healthcare professionals to transform the practice of medicine and improve health around the
world.

Through a dynamic and future-oriented five-year curriculum that is inter-disciplinary and inter-
professional in nature, our students undergo a holistic learning experience that exposes them
to multiple facets of healthcare and prepares them to become visionary leaders and
compassionate doctors and nurses of tomorrow. Since the School’s founding in 1905, more
than 12,000 graduates have passed through our doors.

In our pursuit of health for all, our strategic research programmes focus on innovative, cutting-
edge biomedical research with collaborators around the world to deliver high impact solutions
to benefit human lives.

The School is the oldest institution of higher learning in the National University of Singapore
and a founding institutional member of the National University Health System. It is Asia’s
leading medical school and ranks among the best in the world (Times Higher Education World
University Rankings 2020 by subject and the Quacquarelli Symonds (QS) World University
Rankings by Subject 2020).

For more information about NUS Medicine, please visit https://medicine.nus.edu.sg/
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