
 
 

 

SCIENTIFIC MEDIA ALERT: Human Stem Cells And Cancer Origins Discovered In The 
Stomach For The First Time 

SINGAPORE, 6 February 2020 – An international team 
has, for the first time, identified and isolated human 
stomach stem cells that are responsible for renewing 
stomach tissues. They further proved that healthy 
stomach stem cells, after mutation, are a major source of 
stomach cancer. A newly identified genetic marker 
Aquaporin-5 (AQP5) was key to the landmark finding, 
which points the way to new therapeutic opportunities in 
future, including the development of regenerative 
medicine and improved stomach cancer treatments. 

Stomach cancer, also known as gastric cancer, is the 
fifth most common cancer worldwide and the third 
deadliest.1 The high incidence rates in Asia have 
highlighted an unmet need to study the role of stem cells 
in tissue maintenance and cancer of the stomach. 

The nine-year long research project was led by Agency 
for Science, Technology and Research’s (A*STAR) 

Institute of Medical Biology (IMB), in collaboration with Genome Institute of Singapore (GIS), 
National University Singapore (NUS), National University Health System (NUHS), Cancer 
Research Institute of Kanazawa University, Japan, and Maastricht University, Netherlands; its 
findings were published in Nature journal on 5 February 2020. 

The study built on IMB’s earlier findings of Lgr5-expressing stem cells at the gland base of the 
mouse stomach. Adult stem cells, marked by the Lgr5 protein, are responsible for the continuous 
regeneration and replacement of tissues in many organs, but can also cause cancer if damaged. 
Although Lgr5 is a selective marker of stomach stem cells in the mouse, researchers could not 
previously identify the equivalent Lgr5-expressing stem cells from human tissues due to the lack 
of surface markers that enable its isolation and validation. Furthermore, as Lgr5 is expressed 
across a diverse range of tissues including the intestine, stomach and kidney, the team was 
unable to target cancer-causing mutations specific to the stomach stem cells to evaluate their role 
in stomach cancer. 

Using the Lgr5 marker, the team found AQP5, a new surface marker that allowed them to isolate 
human stomach stem cells using antibodies, and functionally proved that they were stem cells. 
Using the new AQP5 marker to selectively introduce mutations to the stomach stem cells in mice, 
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A single AQP5+ human gastric stem cell 
gives rise to a 3D gastric organoid that re-
expresses AQP5 (green). Cell membranes 
are marked in red and nuclei are marked in 
cyan. Photo credit: A*STAR Institute of 
Medical Biology  



 
 

the researchers were able to highlight their role in driving the early formation of Wnt-driven gastric 
cancer. Importantly, they subsequently showed that stomach tumours harbour populations of 
AQP5-expressing cells that could behave as cancer stem cells to drive cancer growth. These 
important findings deliver crucial insights into gastric cancer progression and reveal key 
therapeutic targets for prospective development as more effective stomach cancer treatments in 
the clinic. The ability to isolate human stem cells for the first time also offers great potential for 
harnessing their regenerative medicine potential in clinical settings. 

Using a new method to evaluate the frequency with which key signaling pathways display altered 
behavior in human cancer samples, the study further revealed that the hyperactivated Wnt 
pathway is much more prevalent in gastric cancer than previously thought. This highlights the 
therapeutic potential of drugs targeting the Wnt pathway for treating a wide range of human gastric 
cancers. 

Professor Nick Barker, Research Director at A*STAR IMB said, “Our work facilitates for the first 
time, the isolation of mouse and human stomach stem cells using antibodies, identifies 
dysregulation of the Wnt pathway as a frequent event in human cancer, and reveals stomach 
stem cells as important sources of gastric cancer. Our ability to identify and purify tumour-resident 
stem cells in gastric cancer using the new AQP5 marker will allow us to directly evaluate their role 
in human cancer formation, characterise them in depth and potentially develop drug-screening 
tests to identify ways to selectively kill these cells.” 

“It takes time and resources to bring well-grounded basic research to fruition and translate them 
into benefits for society. Findings from our study should help to clarify the identity and role of 
stomach cells in cancer and we hope that they can be translated to positive clinical outcomes in 
the future.” 

For more information, please refer to the attached paper, “AQP5 enriches for stem cells and 
cancer origins in the distal stomach” published in Nature on 5 February 2020. Online paper: 
https://www.nature.com/articles/s41586-020-1973-x.  
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About A*STAR’s Institute of Medical Biology (IMB) 

IMB is one of the Biomedical Sciences Institutes of the Agency for Science, Technology and 
Research (A*STAR). It was formed in 2007, with a mission to study mechanisms of human 
disease in order to discover new and effective therapeutic strategies for improved quality of life. 

IMB has 20 research teams working in three primary focus areas - stem cells, genetic disease, 
and skin biology. The teams work closely with clinical collaborators as well as industry partners, 
to target the challenging interface between basic science and clinical medicine. IMB’s strategic 
research topics are targeted at translational research to understand the mechanisms of human 
disease so as to identify new strategies for disease amelioration, cure and eradication and to 
improve health and wellbeing. Since 2011, IMB has also hosted the inter-research institute Skin 
Biology Cluster platform, and leads major strategic funding programs in rare genetic diseases and 
in skin biology. In 2013 IMB became a founding institute of the Skin Research Institute of 
Singapore. 

For more information about IMB, please visit www.imb.a-star.edu.sg. 

 

About the Agency for Science, Technology and Research (A*STAR) 

The Agency for Science, Technology and Research (A*STAR) is Singapore's lead public sector 
agency that spearheads economic oriented research to advance scientific discovery and develop 
innovative technology. Through open innovation, we collaborate with our partners in both the 
public and private sectors to benefit society. 

As a Science and Technology Organisation, A*STAR bridges the gap between academia and 
industry. Our research creates economic growth and jobs for Singapore, and enhances lives by 
contributing to societal benefits such as improving outcomes in healthcare, urban living, and 
sustainability. 

We play a key role in nurturing and developing a diversity of talent and leaders in our Agency and 
Research Institutes, the wider research community and industry. A*STAR oversees 18 biomedical 
sciences and physical sciences and engineering research entities primarily located in Biopolis 
and Fusionopolis. 

For more information on A*STAR, please visit www.a-star.edu.sg. 


