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NUS Yong Loo Lin School of Medicine and Xiamen University
researchers use nanotechnology to destroy and prevent relapse of
solid tumour cancers

Singapore, 7 June 2022— As people across the globe look forward to longer life expectancies,
malignant cancers continue to pose threats to human health. The exploration and
development of immunotherapy aims to seek new breakthroughs for the treatment of solid
tumours.

The successful establishment of anti-tumour immunity requires the activation, expansion and
differentiation of antigen-specific lymphocytes. This process largely depends on specific
interactions between various T cells and antigen-presenting cells (APCs) in the body. However,
existing tumour vaccines, such as neoantigen vaccines and various vector vaccines, all rely
on random interactions with APCs in the body. Furthermore, inappropriate interactions may
lead to the silencing of other immune responses.

Although immune checkpoint-based immunotherapy has been shown to have great potential,
only a small proportion of patients fully respond to this therapy, and the relevant molecular
mechanisms need to be further explored. This delivery method is however complex and
inefficient.

In a breakthrough development, a team of scientists led by Nasrat Muzayyin Professor in
Medicine and Technology, Professor Chen Xiaoyuan, from the NUS Yong Loo Lin School of
Medicine and Professor Liu Gang from Xiamen University has formulated a novel vaccine
which showed high efficacy in the treatment of solid tumors, achieving complete clearance
of solid tumors and inducing long-lasting immune memory. This prevents the relapse of
tumour growth that the patient originally presented with and provides immunity against
similar tumour types. This was proven through the application of this vaccine on melanoma
tumour models.

The team was able to engineer a dendritic cell (a type of APC) membrane that was used to
naturally stimulate the immune system and activate multi-dimensional anti-tumor immunity.
This was done through an antigen self-presentation and immunosuppression reversal
nanovesicle vaccine platform, which prompted the team to coin its moniker, ASPIRE.

The ASPIRE vaccine system can quickly elicit appropriate, antigen-specific immune
responses in a way that traditional vaccine methods could not. This mode of antigen
presentation greatly improves the efficiency of immune activation, which facilitates this novel
vaccine’s high efficacy relative to other vaccines currently available. In addition, the vaccine
can also activate both previously unexposed T cells and exhausted T cells which facilitates
ASPIRE’s superior anti-tumour immune capabilities.



“We are excited at this platform technology’s potential for further application in other diseases
as well, such as chronic viral infection, in which T-cell exhaustion often occurs during infection
and prevents the optimal viral control,” said Prof Chen. “Next, the team hopes to establish a
standard operating procedure for scaled synthesis of the vaccine, with proper quality control
of the membrane vesicles, for clinical translation, he added.

Speaking independently on the study, Professor Chng Wee Joo, Senior Consultant of the
Division of Haematology at the Department of Haematology-Oncology in the National
University Cancer Institute, Singapore and myeloma specialist said: “The field of cancer
immunotherapy is offering tremendous hope to cancer patients. However, there are some
shortcomings with the current technologies. The present innovation from Prof Chen and his
colleagues overcome some of these deficiencies and improved the effectiveness and
sustainability of the immune response to these treatments. This will provide a significant
advance that will have important impact on patients.”

The paper, which was published in Nature Nanotechnology, can be found here:
https://www.nature.com/articles/s41565-022-01098-0
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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 one of the
leading medical schools in Asia and ranks among the best in the world (Times Higher
Education World University Rankings 2022 by subject and the Quacquarelli Symonds (QS)
World University Rankings by subject 2022).

For more information about NUS Medicine, please visit http://nusmedicine.nus.edu.sg
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