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Modifying brain molecule relaxin-3 can potentially reduce side
effects in treating anxiety, depression and more

Singapore, 19 February 2024—Drugs that treat conditions like depression and anxiety often
come with varying side effects, as they regulate various functions within the human body at
the same time. What if these drugs could activate only the functions that target the specific
conditions that they are designed to treat?

A team of researchers has found a potential way to treat these conditions with fewer side
effects. Led by Professor Gavin Dawe, Head of the Department of Pharmacology at the
Yong Loo Lin School of Medicine, National University of Singapore (NUS Medicine), the
team conducted modifications of relaxin-3—a neuropeptide, or molecule, found mainly in the
human brain and nervous system—which regulates a wide range of physiological functions,
including stress responses, appetite, mood and pain perception. When relaxin-3 is released
in the brain, it binds to a target receptor RXFP3—to trigger a variety of signalling responses
among the cells, which affect the body’s physiological processes.

However, as RXFP3 is involved in many different functions, a drug developed to treat certain
conditions may cause unwanted side effects—because several of RXFP3’'s signalling
pathways are activated at the same time. For example, a drug that treats depression may
cause adverse effects related to another function, such as feeding behaviour, which is related
to eating disorders and obesity. The receptor has also been demonstrated in much existing
research, including earlier work by Prof Dawe, to be a potential new target for drugs to treat
these conditions. To develop better drug treatments with fewer side effects, the key is to
activate only specific signalling pathways of RXFP3 that target specific conditions.

Prof Dawe’s team modified the relaxin-3 molecules, such that they activated only a part of the
RXFP3 response in their interaction, instead of all the different signalling pathways. Their
work, published in Science Signaling, is the first discovery that modifications of relaxin-3 can
lead to selective activation of some RXFP3-led signalling pathways, which is a mechanism
known as biased agonism.

Prof Dawe said, “Our study has pointed to potential ways of developing drugs by modifying
relaxin-3, or other neuropeptides, that can selectively activate specific functions within the
body. This is important as it means drugs could be designed to have more specific effects and
less undesired, adverse effects, making them more effective in managing a range of conditions
like anxiety, depression, eating disorders, obesity, and addiction.”

Through a technique known as peptide stapling, the research team modified the B-chain of
relaxin-3, replacing blocks of amino acids within them with artificial ones that introduce
‘chemical bridges’ between them. Alone, the B-chain is highly flexible and can twist and bend


https://www.science.org/doi/10.1126/scisignal.abl5880

into many different shapes, reducing its ability to be stabilised for more effective binding and
activation of the receptor RXFP3. The stapling process locks the shape of the specific B-chain
in relaxin-3, stabilising it for a more efficient interaction with the receptor RXFP3, where it
triggers certain signalling pathways in the brain that affect the body’s physiological functions.

Dr Tharindunee Jayakody, first author of the study and PhD alumna of the Department
of Pharmacology at NUS Medicine, said, “We are at very early stages in terms of the journey
in making clinically useful drugs. However, the promising findings from our study are a
significant step in our aspiration to separately design stapled peptides that have selective
effects on anxiety, depression, eating disorders and addiction. Our collaborative work would
also strive to understand how proteins like RXFP3 function at a molecular level, with the help
of biased agonists.” She is leading a team of researchers to understand the molecular
properties of proteins such as RXFP3 at the Department of Chemistry, Faculty of Science,
University of Colombo, Sri Lanka, where she is a lecturer in biochemistry and molecular
biology.

With the conclusion of the study, the research team plans to use different stapled peptides to
understand how the signalling functions, activated by the interactions between relaxin-3 and
RXFP3, affect the body’s physiological functions and human behaviour.
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About 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 16 colleges, faculties, and schools 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 more than 20 NUS
Overseas Colleges entrepreneurial hubs 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, research centres
of excellence, corporate labs and more than 30 university-level research institutes 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 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 one of
Asia’s leading medical schools and ranks among the best in the world (Times Higher
Education World University Rankings 2024 by subject and the Quacquarelli Symonds (QS)
World University Rankings by subject 2023).

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