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Targeting the Transporter  
Understanding atomic makeup of endothelial carrier of signalling protein 
opens way for treatment of various inflammatory diseases 
 
Singapore, 15 February 2024 – When an enemy invades, defenders are ferried to the 
site to neutralise the marauders. In the human body, a protein carrier called SPNS2 
transports S1P molecules from endothelial cells to rally immune cell response in 
infected organs and tissues. 

Using specially-developed nanobodies that bind to SPNS2 and enlarge the entire 
structure, the enlarged SPNS2 structure allows the S1P molecules to be viewed via 
cryogenic electron microscopy.  Scientists from the Immunology Translational 
Research Programme at the Yong Loo Lin School of Medicine, National University of 
Singapore (NUS Medicine) and their partners at the Harbin Institute of Technology, 
China, have analysed the structure of the SPNS2 protein at an atomic level that could 
provide greater insights into how S1P signalling molecules are released to 
communicate with the immune cells to regulate inflammatory responses.  

 “Seeing is believing. This work shows that SPNS2 is directly exporting S1P for 
signalling and it is possible to inhibit its transport function with small molecules. This 
work provides the foundation for understanding of how S1P is released by SPNS2 and 
how this protein function is inhibited by small molecules for treatment of inflammatory 
diseases,” said team leader Dr Nguyen Nam Long. 

The SPNS2 protein allows the binding of the S1P signalling molecules to trigger the 
immune cells to leave the lymph nodes and induce inflammation in different parts of 
the body when needed. Made up of amino acids, the SPNS2 protein is malleable 
enough to change its shape and structure to release the S1P signalling molecules 
through small cavities found within the protein. 

Through the discovery of how the SPNS2 protein releases S1P molecules, the SPNS2 
structure can be exploited for future drug development. Similar to discovering how the 
shape of the lock looks like before the key can be designed, this finding sheds more 
light into how future drugs can be designed to better target the protein to increase drug 
efficacy.  

This finding builds on previous research which found that deleting SPNS2 protein from 
a pre-clinical model effectively blocks the S1P signalling pathway so that the S1P 
signalling molecules are unable to be transported to prompt immune cells to leave the 
lymph node to induce inflammation. Both SPNS2 protein and S1P signalling molecule 



are required for immune cell recruitment to inflammatory organs, which goes towards 
treating various inflammatory diseases.  

“Using pre-clinical models, we have shown that targeting SPNS2 proteins in the body 
blocks inflammatory responses in disease conditions, such as multiple sclerosis. This 
work has provided us a possibility to inhibit its transport function with small molecules 
that will go a long way to treating inflammatory diseases more efficiently and 
effectively,” said Dr Nguyen.  

The paper was published in Cell Research in December 2023.  
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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.  
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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 the leading medical schools in Asia 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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